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COST  BENEFIT  ANALYSIS  OF  GOVERNMENT  FURNISHED  EQUIPMENT 
VERSUS  CONTRACT  FURNISHED  EQUIPMENT  FOR  THE  PROCUREMENT 
AND  INTEGRATION  OF  THE  MK-44  CHAIN  GUN  WITH  THE  UNITED 
STATES  MARINE  CORPS  EXPEDITIONARY  FIGHTING  VEHICLE 

ABSTRACT 

The  Direct  Reporting  Program  Manager  (DRPM)  for  the  United  States  Marine 
Corps  Expeditionary  Fighting  Vehicle  (EFV)  is  conducting  an  analysis  of  two  acquisition 
tactics  concerning  the  commercial  procurement  of  the  MK-44  chain  gun  to  be  integrated 
with  the  EFV.  General  Dynamics  (GD)  manufactures  the  EFV  and  the  MK-44  is 
manufactured  by  Alliant  Techsystems  Inc.  (ATK).  The  purpose  of  this  thesis  is  to  assist 
the  DRPM  in  determining  which  of  two  tactics  the  Government  should  use  for  the 
procurement  of  the  MK-44.  The  two  alternatives  for  acquiring  and  integrating  the  MK-44 
are:  1)  to  procure  the  MK-44  as  government  furnished  equipment  (GFE),  or  2)  to  procure 
the  MK-44  as  contractor  furnished  equipment  (CFE).  The  fundamental  difference  is  that 
a  GFE  arrangement  will  provide  a  direct  contractual  relationship  between  the 
Government  and  ATK,  whereas,  a  CFE  contract  will  eliminate  that  relationship  as  ATK 
will  become  a  sub-contractor  to  GD,  the  prime  contractor  for  the  EFV.  These  two  options 
present  a  variety  of  issues  for  analysis  in  determining  which  approach  is  most 
advantageous,  with  respect  to  cost  and  other  risk,  to  the  Government. 

The  key  findings  of  our  research  indicate  the  MK-44  is  a  favorable  candidate  for  a 
CFE  arrangement.  This  particular  CFE  arrangement  will  provide  a  value  added  service  to 
the  Government  adequately  justifying  GD’s  Profit  Rate.  Additionally,  a  CFE 
arrangement  allows  the  Government  to  reduce  the  overall  program  risk  by  transferring 
the  cost,  schedule,  performance  and  integration  risk  associated  with  the  MK-44  to  GD. 


V 


THIS  PAGE  INTENTIONALLY  LEFT  BLANK 


VI 


TABLE  OF  CONTENTS 


1.  INTRODUCTION . 1 

A.  BACKGROUND . 1 

B.  PURPOSE . 1 

C.  SCOPE . 1 

D.  METHODOLOGY . 2 

E.  RESEARCH  QUESTIONS . 2 

F.  ORGANIZATION . 3 

H.  HISTORY  OF  THE  EXPEDITIONARY  FIGHTING  VEHICLE . 5 

A.  BACKGROUND . 5 

B.  DIRECT  REPORTING  PROGRAM  MANAGER . 6 

C.  USMC  SELECTS  THE  MK-44 . 8 

D.  GEE  AND  CEE  DEFINITION . 9 

1.  Government  Furnished  Equipment . 9 

2.  Contractor  Furnished  Equipment . 10 

3.  CEE  versus  GEE  Demonstrated . 10 

HI.  COST . 13 

A.  INTRODUCTION/COST  DRIVER  HIENTIFICATION . 13 

1.  Identification  of  GEE  Cost  Drivers . 13 

2.  Identification  of  CEE  Cost  Drivers . 17 

B.  HISTORY  AND  COMPARISON  OF  COST  DRIVERS . 18 

1.  History  of  GEE  Cost  Drivers . 18 

2.  History  of  CEE  Cost  Drivers . 19 

3.  Comparison  of  GEE  versus  CEE  Total  Costs . 20 

C.  COST  CONTEXT . 25 

D.  CONCLUSION . 25 

IV.  RISK  MANAGEMENT  ANALYSIS . 27 

A.  EFV  ACQUISITION  PROGRAM  RISK  DEFINED . 27 

B.  EFV  PROGRAM  RISK  MANAGEMENT . 30 

C.  CONCLUSION . 33 

V.  LESSONS  LEARNED  FROM  MAJOR  DOD  PROGRAMS . 35 

A.  INTRODUCTION . 35 

B.  APACHE  BLOCK  HI  PROGRAM . 35 

1.  Apache  Block  IH  and  a  GEE  Arrangement . 35 

2.  Apache  Block  IH  and  a  CEE  Arrangement . 36 

3.  CEE  Negative  Implications . 37 

4.  Configuration  and  Communication  Control . 37 

5.  Sub-Contractor  Management . 38 

6.  Apache  Conclusion . 38 

C.  JSF  PROGRAM . 39 

vii 


1.  JSF  Program  Maintains  “System”  View . 39 

2.  JSF  Program  Integrated  Product  Team  (IPX)  Management 

Structure . 40 

3.  JSF  Program  and  GFE  vs  CFE . 40 

VI.  CONCLUSION . 43 

A.  INTRODUCTION . 43 

B.  CONCLUSION . 43 

C.  AREAS  FOR  FURTHER  RESEARCH . 46 

APPENDIX  A:  HISTORY  OF  BURDEN  RATES . 49 

APPENDIX  B:  GENERAL  DYNAMICS  MATERIAL  BURDEN  RATES . 53 

APPENDIX  C:  OUTBRIEF  TO  EFV  PROGRAM  OFFICE . 55 

APPENDIX  D:  ASSOCIATE  CONTRACTOR  CLAUSE  JSF  PROGRAM . 65 

APPENDIX  E:  JSP IPT  MANAGEMENT  CLAUSE . 67 

APPENDIX  F:  JSF  ENGINE  INTERCHANGEABILITY  AGREEMENT . 71 

LIST  OF  REFERENCES . 73 

INITIAL  DISTRIBUTION  LIST . 77 


LIST  OF  FIGURES 


Figure  1.  EFV  Program  Schedule  (From:  Ref.  26) 


7 


IX 


THIS  PAGE  INTENTIONALLY  LEFT  BLANK 


X 


LIST  OF  TABLES 


Table  1 .  GFE  Arrangement  Costs . 19 

Table  2.  CFE  Arrangement  Costs . 20 

Tables.  Cost  Comparison  at  13% . 23 

Table  4.  Cost  Comparison  at  14% . 24 

Tables.  Cost  Comparison  at  15% . 24 


XI 


THIS  PAGE  INTENTIONALLY  LEFT  BLANK 


Xll 


ACKNOWLEDGMENTS 


The  authors  would  like  to  thank  the  Expeditionary  Fighting  Vehicle  Direct 
Reporting  Program  Office  for  providing  us  the  opportunity  with  a  very  interesting  and 
relevant  MBA  project.  The  authors  would  also  like  to  thank  them  for  incorporating  us 
into  the  intricacies  of  a  program  office  and  providing  us  the  opportunity  to  experience  the 
acquisition  community. 

The  authors  would  also  like  to  extend  a  thank  you  to  certain  faculty  at  the  Naval 
Postgraduate  School  who  helped  with  extra  funding  which  allowed  the  authors  to  conduct 
numerous  interviews  in  person  throughout  the  United  States.  Those  faculties  are  Don 
Eaton,  Rear  Admiral  US  NAVY  (Ret),  Brad  Naegle,  ETC  US  ARMY  (RET),  Cory 
Yoder,  CMDR  US  NAVY  (Ret). 


THIS  PAGE  INTENTIONALLY  LEFT  BLANK 


XIV 


I. 


INTRODUCTION 


A.  BACKGROUND 

The  Direct  Reporting  Program  Manager  (DRPM)  for  the  United  States  Marine 
Corps  Expeditionary  Fighting  Vehicle  (EFV)  is  conducting  an  analysis  of  two  acquisition 
tactics  concerning  the  commercial  procurement  of  the  MK-44  chain  gun  to  be  integrated 
with  the  EFV.  General  Dynamics  (GD)  manufactures  the  EFV  and  the  MK-44  is 
manufactured  by  Alliant  Techsystems  Inc.  (ATK).  The  purpose  of  this  thesis  is  to  assist 
the  DRPM  in  determining  which  of  two  tactics  the  Government  should  use  for  the 
procurement  of  the  MK-44.  The  two  alternatives  for  acquiring  and  integrating  the  MK-44 
are:  1)  to  procure  the  MK-44  as  government  furnished  equipment  (GFE),  or  2)  to  procure 
the  MK-44  as  contractor  furnished  equipment  (CFE).  The  fundamental  difference  is  that 
a  GFE  arrangement  will  provide  a  direct  contractual  relationship  between  the 
Government  and  ATK,  whereas,  a  CFE  contract  will  eliminate  that  relationship  as  ATK 
will  become  a  sub-contractor  to  GD,  the  prime  contractor  for  the  EFV.  These  two  options 
present  a  variety  of  issues,  both  tangible  and  intangible,  for  analysis  in  determining  which 
approach  is  most  advantageous,  with  respect  to  cost  and  other  risk,  to  the  Government. 

B.  PURPOSE 

The  primary  objective  of  this  thesis  is  to  examine  what  decisions  and  types  of 
analysis  should  be  made  when  confronted  with  a  multiple  contractor  acquisition  and 
integration  issue  such  as  GFE  versus  CFE.  This  paper  will  conduct  an  analysis  and  apply 
it  to  the  MK-44  procurement  decision  faced  by  EFV  Program  Office.  A  secondary 
objective  is  to  educate  and  create  a  document  of  lessons  learned  that  will  help  future 
Program  Managers  (PM)  to  better  analyze  the  correct  approach  to  deciding  whether  to 
purchase  GFE  or  CFE. 

C.  SCOPE 

This  thesis  seeks  to  comprehensively  analyze  the  cost  and  risk  factors  relevant 
and  pertinent  to  contract  procurements  involving  a  GFE  or  CFE  decision.  Additionally, 
this  thesis  aims  to  identify  and  examine  cost  aspects  particular  to  a  DoD  acquisition  PM 
that  are  difficult  and  challenging  to  estimate.  The  cost  aspects  are  absolutely  necessary 
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for  an  equitable  comparison  of  government  furnished  services  or  goods  to  contractor 
furnished  services  or  goods.  Finally,  this  thesis  will  indicate  specific  conditions  that  most 
often  predicate  a  GFE  or  CFE  arrangement.  The  scope  of  this  thesis  will  focus  on 
identification  and  analysis  of  all  relevant  cost  drivers.  In  the  event  that  cost  does  not 
elicit  a  clear  decision  and  the  decision  hinges  on  one  or  more  acquisition  risk  areas 
presented  in  this  thesis,  a  recommendation  will  be  made  for  further  research  in  that 
particular  risk  area. 

D.  METHODOLOGY 

This  thesis  will  explore  the  concepts  highlighted  in  the  Scope  paragraph  by 
conducting  an  in-depth  analysis  of  the  USMC  EFV  Program  Office's  options  for 
procuring  the  MK-44  from  ATK  and  integrating  it  with  the  EFV  being  manufactured  by 
GD.  This  analysis  will  be  based  on  literature  research  from  books,  theses,  journal  articles 
and  several  internet  resources.  Interviews  with  personnel  from  the  EFV  Program  Office, 
ATK  and  GD  will  be  sourced.  Interviews  with  past  and  present  program  managers  of  the 
US  Army’s  Apache  program  and  the  Joint  Strike  Fighter  program  will  also  be  conducted. 
All  relevant  and  supportable  cost  drivers  will  be  analyzed  and  interpreted.  To  the  extent 
possible,  cost  ranges  will  be  established  to  portions  of  GD  and  ATK’s  cost  structure 
subject  to  changes  over  time  due  to  market  or  economic  conditions.  Additionally,  all 
identified  risk  aspects  will  be  discussed  and  evaluated  for  appropriate  analysis. 
Acquisition  risk  areas  associated  with  this  analysis  will  be  validated  by  the  EFV  Program 
Office  with  agreed  level  of  importance  for  all  risk  factors. 

E.  RESEARCH  QUESTIONS 
Primary: 

1.  Is  the  procurement  and  integration  of  the  MK-44  more  advantageous  to 
the  Government  under  a  GFE  or  CFE  arrangement? 

Secondary: 

1 .  What  cost  drivers  are  critical  to  an  equitable  comparison  between  a  GFE 
and  CFE  arrangement? 

2.  What  risk  factors  are  critical  to  a  GFE  or  CFE  analysis? 

3.  What  acquisition,  market  or  economic  conditions  cause  one  arrangement 
to  be  preferred  to  the  other? 
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4.  What  are  the  possible  methods  of  analyzing  intangible  eonsiderations 
relevant  to  a  GFE  or  CFE  deeision? 

F.  ORGANIZATION 

Chapter  II  contains  a  background  of  the  EF  V  and  development  of  the  Direct 
Reporting  Program  Office.  The  reason  for  selecting  the  MK-44  will  follow  with  a 
description  of  the  two  methods  to  procure  the  MK-44,  GFE  and  CFE. 

Chapter  III  will  explore  the  cost  issue.  This  chapter  will  introduce  cost  items  and 
follow  with  the  history  of  the  cost  elements  in  the  EFV  program.  This  will  be  preceded 
by  a  break  down  of  the  costs  of  the  MK-44  by  fiscal  year.  This  will  be  analyzed  along 
with  an  interpretation  of  the  Office  of  Management  and  Budget  (OMB)  A-76  outsourcing 
program  and  how  this  relates  to  what  the  government  is  trying  to  accomplish. 

Chapter  IV  explores  and  discusses  issues  that  are  associated  with  the  three  main 
elements  of  risk.  This  chapter  will  begin  by  describing  the  risks  associated  with  cost 
followed  by  performance  and  schedule.  Each  element  of  risk  will  be  analyzed  as  GFE 
and  CFE.  This  chapter  will  conclude  with  the  identification  of  which  arrangement  will 
contain  the  greatest  amount  of  risk. 

Chapter  V  will  discuss  lessons  learned  from  current  day  programs  that  may  be 
applied  to  the  programmatic  tactics,  techniques  and  procedures  to  help  bring  awareness 
of  current  successes  and  failures.  This  will  also  provide  a  reference  for  future  programs  to 
learn  from. 

Chapter  VI  will  summarize  the  findings  of  this  report,  answer  the  research 
questions  and  provide  a  recommendation  from  this  study  for  the  EFV  program  office. 
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II.  HISTORY  OF  THE  EXPEDITIONARY  FIGHTING  VEHICLE 

A.  BACKGROUND 

National  Security  Strategy  has  shifted  from  a  focus  on  global  threat  to  a 
focus  on  regional  challenges  and  opportunities.  While  the  prospect  of 
global  war  has  receded,  we  are  entering  a  period  of  enormous  uncertainty 
in  regions  critical  to  our  national  interests.  Our  forces  can  help  to  shape 
the  future  in  ways  favorable  to  our  interests  by  underpinning  our  alliances, 
precluding  threats,  and  helping  to  preserve  the  strategic  position  we  won 
with  the  end  of  the  Cold  War.  Naval  Forces  will  be  full  participants  in  the 
principal  elements  of  this  strategy  -  strategic  deterrence  and  defense, 
forward  presence,  crisis  response,  and  reconstitiution.  (Ref  4) 

Our  National  Security  Strategy  requires  a  strong  forcible  entry  capability;  the 
USMC  provides  this  forcible  entry  capability  with  the  EFV,  formerly  called  the 
Advanced  Amphibious  Assault  Vehicle  (AAAV).  Title  10  of  the  US  Code  directs  the 
USMC  to  develop  the  necessary  means  to  achieve  victory  in  amphibious  operations.  The 
USMC  solution  to  this  problem  was  the  Amphibious  Assault  Vehicle  (AAV),  which  has 
served  the  USMC  for  over  thirty  years. 

The  USMC  identified  deficiencies  in  their  current  AAV,  in  the  Mission  Need 
Statement  176970,  dated  19  August  1988.  The  deficiencies  were  due  in  part  to  the  age  of 
the  current  AAV  and  the  continuing  advancements  in  non- Soviet  fielded  threat 
technologies.  From  this  Mission  Needs  Statement  and  the  Operational  Requirements 
Document  (ORD),  the  USMC  embarked  on  the  EFV.  The  EFV  is  the  USMC’s  primary 
means  of  accomplishing  surface  power  projection  and,  if  necessary,  forcible  entry  against 
any  level  of  defended  coastline.  The  EFV  is  a  self-deploying,  high-water-speed,  armored 
amphibious  vehicle  capable  of  seamlessly  transporting  Marines  from  ships  located  over 
the  horizon  to  inland  objectives.  The  EFV  will  allow  the  USN  and  the  USMC  to  link 
maneuver  at  sea  and  maneuver  ashore  in  all  types  of  amphibious  operations,  including 
those  employing  the  Operational  Maneuver  from  the  Sea  concept.  (Ref  26) 

The  EFV  is  fully  armored  and  capable  of  carrying  up  to  seventeen  combat  loaded 
Marines.  The  EFV  is  able  to  use  oceans,  rivers,  lakes,  and  seas  as  avenues  of  approach 
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and  maneuver  for  the  landing  forces.  The  EFV  has  two  variants;  the  personnel  variant 
and  the  command  variant.  The  EFV  is  currently  half  way  through  the  system 
development  and  demonstration  phase.  (Ref  2) 

The  greatest  benefit  of  the  EFV  is  the  speed  with  which  it  is  able  to  cover  land 
and  water  distances.  The  EFV  is  able  to  move  at  thirty  knots  in  calm  water.  The  EFV  is 
equipped  with  a  powerful  2,700  HP  diesel  engine.  The  EFV  is  able  to  attain  land  speeds 
of  up  to  45  mph,  allowing  it  to  keep  up  with  the  Ml  A1  Abrams  main  battle  tank.  The 
lack  of  land  speed  capability  is  the  primary  detractor  of  the  AAV  as  it  is  unable  to  keep 
up  with  the  Ml  A1  tanks.  With  all  these  benefits,  the  price  tag  is  also  impressive,  at 
around  seven  million  dollars  apiece.  (Ref  2) 

The  EFV  is  able  to  fight  day  or  night  with  the  help  of  the  second  generation  FLIR 
system.  There  is  also  a  laser  range  finder  to  aid  the  targeting  process.  The  EFV  has  also 
been  upgraded  with  the  ability  to  fight  within  a  Nuclear,  Biological  or  Chemical 
environment. 

B.  DIRECT  REPORTING  PROGRAM  MANAGER 

In  June  of  1996,  the  USMC  awarded  the  DemonstrationWalidation  phase  contract 
to  develop  a  single  EFV  prototype  to  GD.  This  began  the  EFV  acquisition  program  and 
was  responsible  for  establishing  an  innovative  first  for  an  acquisition  program  office. 

The  contract  was  awarded  to  GD  with  the  stipulation  that  the  EFV  Technology 
Center  be  located  within  twenty  miles  of  the  Pentagon  and  the  USMC  Combat 
Development  Command  in  Quantico,  Virginia.  GD  located  the  building  in  Woodbridge, 
Virginia.  This  new  building  was  designed  to  hold  GD's  entire  EFV  production  workforce 
and  all  EFV  government  employees.  This  was  not  only  a  first  for  the  USMC,  but  also  a 
first  for  the  DoD  acquisition  community.  This  co-location  allowed  aggressive  use  of  the 
Integrated  Product  and  Process  Development  (IPPD)  concepts.  This  also  allowed  for 
better  communication,  lower  travel  costs  and  better  program  oversight  on  Total 
Ownership  Cost  (TOC). 

In  addition,  the  location  of  the  EFV  center  allowed  the  program  office  to  use 

Marines,  from  the  Operating  Forces,  Marine  Schools,  and  Marine  Corps  Combat 

Development  Command.  These  Marines  provided  insights  to  improve  the  design  of  the 

EFV  during  its  development  stage.  The  program  office  incorporated  these  Marines  into 
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the  Integrated  Product  Teams,  where  the  Marines  shared  their  knowledge  and  experience 
on  issues  such  as  maintenance  and  operation  of  the  AAV's  in  a  field  environment.  This 
will  help  ensure  the  same  mistakes  are  not  carried  over  to  the  EFV.  (Ref  26) 

This  co-location  has  been  integral  in  developing  the  EFV  and  has  been  a 
tremendous  asset  in  establishing  precedence  for  future  DoD  acquisition  programs.  This 
combined  team  has  inspired  the  USMC  and  GD  to  create  the  very  best  in  the  next 
generation  EFV  for  the  Marines  to  continue  to  accomplish  the  mission  of  tomorrow. 
Included  below  is  the  EFV  program  schedule  as  of  November  2003. 

EFV  PROGRAM  SCHEDULE 

19  November  2003 


Figure  1.  EFV  Program  Schedule  (From:  Ref  26) 
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C.  USMC  SELECTS  THE  MK-44 

The  EFV  program  originally  started  in  the  mid  1970s,  but  several  cancellations 

and  restarts  delayed  further  action  until  the  late  1980s.  The  program  was  finally 

approved  and  a  Program  Management  Office  was  mandated  for  EFV  concept 

development  and  exploration  in  June  1990.  There  were  originally  two  contractors;  GD 

and  United  Defense  Limited  Partnership  were  employed  during  the  concept  exploration 

phase.  Following  the  Milestone  A  decision  in  March  of  1995,  GD  was  awarded  a  Cost- 

Plus- Award-Fee  (CPAF)  contract  in  June  1996  to  develop  the  EFV  prototype. 

The  USMC  set  the  lethality  threshold  for  the  EFV’s  main  gun  to  destroy, 

neutralize,  or  suppress  antitank  weapons,  light  armored  vehicles,  emplacements  / 

bunkers,  and  dismounted  infantry.  The  maximum  effective  range  of  the  main  gun  was 

specified  to  be  1500  meters.  (Ref.  4)  The  Medium  Caliber  Armament  Study  (MCAS)  was 

conducted  to  determine  the  right  gun  for  the  USMC.  The  results  of  this  study  persuaded 

the  USMC  to  go  with  the  MK-44  Gun  System,  manufactured  by  ATK. 

The  USMC  chose  this  weapon  system  because  it  had  the  highest  kills  per  stowed 

load  lethality  (Super  40),  second  lowest  system  weight,  super  40  growth  potential  and 

permitted  the  “train  in  30  fight  in  40  concept”.  The  MK-44  presently  can  fire  30mm 

ammunition;  however,  after  changing  the  barrel  and  some  feed  sprockets,  the  MK-44  is 

able  to  fire  super  40mm  ammunition,  hence  the  train  in  30  fight  in  40  motto.  The  MK-44 

is  capable  of  firing  APFSDS-T  (Tungsten  Long  Rod),  HEI-T/MPLD,  TP/TP-T,  and 

SAPHE-T  rounds.  With  the  MK-44's  ability  to  fulfill  the  USMC  criteria  for  lethality,  the 

array  of  potential  ammunition,  and  upgradeability  to  40mm  ammunition,  the  USMC  has 

officially  selected  the  MK-44  Gun  System  for  the  EFV. 

The  MK-44  actually  refers  to  the  physical  gun  itself.  When  the  gun  is  placed  in 

the  turret  of  the  EFV,  it  is  referred  to  as  the  MK-46  Gun  System.  The  MK-46  uses  the 

same  Army  fire  control  system  that  is  on  the  Ml  A1  Abram’s  main  battle  tank.  This 

provides  the  stabilization  needed  for  the  EFV  to  fire  while  on  the  move  over  land  or 

water.  There  is  also  a  coaxial  7.62mm  M240  machine  gun  located  in  the  MK-46.  (Ref.  2) 

ATK  is  a  major  U.S.  aerospace  and  defense  contractor  with  sales  of 

approximately  $2.2  billion.  ATK  has  strong  positions  in  propulsion,  composite  structures, 

munitions,  precision  capabilities,  and  civilian  and  sporting  ammunition.  It  is  the  nation’s 
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leading  manufacturer  of  ammunition  and  world’s  leading  supplier  of  solid  propulsion 
systems.  (Ref  5)  ATK  was  originally  a  part  of  Honeywell;  however,  ATK  was  spun  off 
in  1990.  ATK  has  made  many  acquisitions  since  that  time  to  increase  its  presence  in  the 
US  market.  One  such  acquisition  was  in  2002  when  ATK  bought  Boeing’s  ordnance 
business,  which  merged  ATK’s  munitions  portfolio  with  the  nation’s  leading  gun 
producer. 

The  MK-44  was  procured  for  the  System  Development  and  Design  Phase  from 
ATK  as  GFE.  The  acquisition  strategy  for  the  EFV  Program  Office  has  identified  the 
MK-44  as  an  exception  to  the  overall  strategy  of  keeping  Government  Furnished  Property 
to  a  minimum.  (Ref  29)  However,  in  keeping  with  the  strategy  the  DRPM  has  decided 
to  ensure  the  EFV  program  makes  a  calculated  and  competent  decision  between 
competing  tactics,  GFE  or  CFE. 

The  period  of  time  from  the  original  ATK/MK-44  contract  to  the  present  day  GD 
contract  for  EFV  TRIP  and  FRP  has  been  tremendously  unstable  with  regards  to  military 
actions,  economic  conditions  and  DoD  acquisition  reforms.  Consequently,  the  DRPM,  as 
a  manager  of  public  funds,  has  to  re-evaluate  a  direct  contract  (GFE  arrangement)  with 
ATK  for  the  MK-44  against  the  potential  of  a  CFE  arrangement  with  GD.  With  the  cost 
environment  of  government  contractors  constantly  changing,  decisions  made  two  or  three 
years  ago  may  not  be  in  the  best  interest  of  the  government  today.  This  thesis  analyzes 
how  cost  drivers  have  changed  over  time  and  what  methods  are  available  to  take  full 
advantage  of  those  changes.  This  will  also  bring  into  view  when  one  type  of  arrangement 
is  more  advantageous  over  the  other. 

D.  GFE  AND  CFE  DEFINITION 

1.  Government  Furnished  Equipment 

GFE  is  defined  in  Section  45.101  of  the  FAR  as:  “Government  property  means  all 

property  owned  by  or  leased  to  the  Government  or  acquired  by  the  Government  under  the 

terms  of  the  contract.  It  includes  both  Government  furnished  property  and  contractor- 

acquired  property.”  (Ref  6)  There  are  implied  risks  that  the  Government  will  bear  with 

this  type  of  arrangement.  When  the  Government  provides  equipment  to  a  prime 

contractor,  the  Government  is  now  in  a  position  where  they  will  be  responsible  for  how 

this  equipment  integrates  into  the  system.  If  the  system  does  not  meet  the  performance 

9 


requirements  established,  the  contractors  can  blame  the  Government’s  equipment  as  the 
cause  of  this  performance  degradation.  The  Government  also  now  takes  on  the  risk  of 
ensuring  that  the  equipment  is  delivered  on  time  to  the  prime  contractor  in  order  to  allow 
the  contractor  to  maintain  their  established  production  schedule.  Thus  the  Government 
now  takes  on  additional  schedule  risk.  Thus  when  the  Government  decides  to  go  with  a 
GFE  arrangement  there  are  additional  risks  that  the  Government  inherently  takes  on. 

2.  Contractor  Furnished  Equipment 

CFE  is  defined  in  Section  45.101  of  the  FAR  as:  “Contractor-acquired  property 
means  property  acquired  or  otherwise  provided  by  the  contractor  for  performing  a 
contract  and  to  which  the  Government  has  title.”  (Ref  6)  With  a  CFE  arrangement  the 
Government  will  place  all  the  risk  on  the  contractor  by  having  the  contractor  responsible 
for  all  aspects  of  the  equipment  being  procured.  The  contractor  is  willing  to  do  this  for  a 
fee,  which  is  charged  to  the  Government.  The  contractor,  in  agreeing  to  this,  will  take  on 
all  risks  to  include  cost,  schedule,  and  performance  risks  associated  with  this 
arrangement. 

3.  CFE  versus  GFE  Demonstrated 

The  two  concepts  above,  as  defined  by  the  FAR,  can  be  illustrated  by  examining 
one  of  many  system  acquisitions.  As  an  example,  a  DoD  acquisition  Program  Manager  is 
responsible  for  the  procurement  of  the  next  generation  military  transport  truck.  The 
prime  contractor  would  be  selected  from  a  pool  of  competitors;  in  this  example  OshKosh 
is  selected.  The  Program  Manager,  as  well  as  OshKosh,  understands  that  several  major 
components  will  come  from  original  equipment  manufacturers  (OEM)  other  than 
OshKosh.  Specifically  for  the  truck,  the  engine  and  transmission  could  potentially  come 
from  different  OEMs  (i.e.,  Cummings)  and  OshKosh  would  simply  integrate  that  item 
into  the  production  process  of  the  truck. 

The  Program  Manager  has  a  decision  to  make  concerning  the  method  by  which 
the  Government  supplies  the  engine  and/or  transmission  to  OshKosh.  The  two  methods 
are  CFE  or  GFE.  As  stipulated  by  the  definition  above,  the  CFE  arrangement  places  all 
aspects  of  responsibility  associated  with  procurement  and  integration  with  the  prime 
contractor.  In  this  case,  OshKosh  would  have  the  sole  responsibility  to  procure  and 

integrate  the  CFE  item  and  manage  a  sub-contractor. 
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Conversely,  with  a  GFE  arrangement,  the  PM  retains  the  responsibility  of 
procuring  and  coordinating  the  integration  of  the  GFE  item  with  the  principle  end  item. 

In  this  case,  the  PM  will  have  two  separate  contracts,  one  with  the  prime  contractor  and 
another  with  the  OEM  of  the  GFE  item,  the  sub-contractor  under  a  CFE  arrangement.  In 
most  cases,  a  GFE  arrangement  does  not  imply  that  the  Program  Manager  or  Government 
takes  possession  of  the  GFE  item.  Instead,  the  Program  Manager  coordinates 
performance  and  delivery  schedules  and  pays  the  prime  contractor  a  fee  to  accept,  handle 
and  store  the  GFE  item  until  it  is  required  in  the  production  process  for  integration. 
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III.  COST 


A.  INTRODUCTION/COST  DRIVER  IDENTIFICATION 

Current  acquisition  methodology  dictates  the  use  of  Cost  As  an  Independent 
Variable  (CAIV)  when  analyzing  procurement  options.  This  analysis  is  no  different. 

The  focus  is  going  to  be  on  the  elements  of  cost  associated  with  the  MK-44  procurement 
under  both  a  GFE  and  CFE  arrangement.  The  first  category  of  cost  drivers  is  those  costs 
associated  with  a  GFE  arrangement.  The  second  category  of  cost  drivers  is  those  costs 
associated  with  a  CFE  arrangement.  The  costs  associated  with  both  alternatives  are 
quantifiable.  However,  two  costs  associated  with  a  GFE  arrangement,  opportunity  cost 
and  overhead  cost,  are  unsupportable  and  outside  the  scope  of  this  thesis.  The  key  to  a 
reliable  explanatory  cost  analysis  is  obtaining  accurate  data  for  quantifiable  cost 
elements,  as  well  as  developing  reasonable  proxies  for  the  unsupportable  cost  elements. 

1.  Identification  of  GFE  Cost  Drivers 

The  first  set  of  cost  drivers  to  be  identified  with  a  GFE  arrangement  is  opportunity 
cost.  Government  overhead  rates,  unit  price,  and  GD’s  burden  rate.  The  first  of  four  cost 
drivers  is  the  Government’s  cost  associated  with  a  GFE  arrangement  for  the  procurement 
and  integration  of  the  MK-44.  As  a  result  of  a  direct  contractual  relationship  with  ATK, 
under  a  GFE  arrangement,  the  Government  will  incur  labor  costs  for  contract 
administration  and  contractor  management  duties  associated  with  that  contract.  The 
Government  labor  cost  is  quantifiable  and  should  be  included  in  a  cost  comparison  of 
GFE  and  CFE.  However,  the  Government  labor  cost,  in  this  instance,  is  unsupportable 
due  to  manpower  and  funding  constraints.  Available  funding  does  not  allow  for  hiring 
additional  personnel.  Therefore,  current  EFV  program  personnel  would  execute  the 
contract  administration  and  management  tasks  associated  with  a  MK-44  contract  as 
collateral  duties.  Fundamentally,  a  GFE  arrangement  would  incorporate,  at  least  on  the 
surface,  huge  savings  because  the  labor  costs  are  a  sunk  cost  -  the  personnel  assigned  to 
the  EFV  Program  Office  would  receive  their  wages  and  benefits  regardless  of  whether 
the  MK-44  contract  with  ATK  exists  or  not. 
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However,  there  is  a  cost  associated  with  the  work  a  Government  employee  is  not 
able  to  perform  as  a  result  of  completing  tasks  associated  with  an  ATK/MK-44  contract. 
This  cost  is  identified  as  the  opportunity  cost  of  a  GFE  arrangement.  Developing  an 
estimate  for  this  opportunity  cost  is  paramount  to  deriving  a  reasonably  acceptable  cost 
figure  for  the  Government's  labor  efforts  under  a  GFE  arrangement.  Without  an  estimate 
for  Government  labor  costs  associated  with  a  GFE  arrangement,  the  savings  identified 
under  a  GFE  versus  a  CFE  arrangement  will  be  inflated  and  unrealistic. 

The  EFV  Program  Office  conducted  a  preliminary  labor  survey  in  October,  2002, 
that  led  to  an  estimate  of  9,000  man-hours  per  year  for  administration  and  management  of 
the  MK-44  contract  under  a  GFE  arrangement.  By  assimilating  the  data  from  the  survey 
to  determine  ranks  of  personnel  (predominantly  civilian)  associated  with  specific  man¬ 
hours  and  utilizing  salary  rates  for  various  ranks  provided  by  the  Naval  Center  for  Cost 
Analysis,  which  includes  fringe  benefits  but  does  not  include  indirect  labor  costs  and 
facility  costs,  a  reasonable  Government  labor  cost  estimate  is  possible.  (Ref  8)  Realizing 
the  need  for  this  cost  element,  the  EFV  Program  Office  is  currently  conducting  a  follow¬ 
up  business  case  analysis  to  determine  a  valid  and  reasonable  estimate  for  the  opportunity 
cost  of  Government  labor  associated  with  a  GFE  arrangement. 

The  second  of  four  cost  drivers  under  a  GFE  arrangement  is  the  standard 
Government  overhead  rate  of  12  percent.  The  overhead  rate  is  quantifiable,  but 
unsupportable,  as  the  Program  Office  has  not  conducted  an  analysis  to  determine  the 
validity  of  the  regulatory  rate.  Additionally,  tracking  all  costs  associated  with  just  the 
MK-44  would  be  inefficient  and  impossible  for  allocation  purposes  required  for  typical 
overhead  calculations.  The  current  OMB  A-76  studies  will  provide  some  background  for 
this  cost  element. 

The  OMB  Circular  A-76  and  its  supplemental  handbook  provide  policy  guidance 
and  implementation  procedures  for  Government  agencies  to  use  in  deciding  whether  to 
contract  out  for  commercial  goods,  services,  and  activities.  OMB  updated  this  handbook 
in  1983  and  again  in  March  1996.  OMB’s  revised  A-76  supplemental  handbook 
established  or  changed  several  standard  cost  factors  and  included  the  requirement  that 
Government  overhead  costs  be  calculated  by  using  a  standard  rate  of  12  percent  of  direct 
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labor  costs.  This  provided  a  standard  Government  overhead  rate  to  use  for  cost  estimates 
much  like  those  being  analyzed  in  this  thesis.  The  latest  revision  was  intended  to  reduee 
the  administrative  burden  of  performing  A-76  Studies  and  to  make  cost  comparisons 
between  private  sector  proposals  and  Government  estimates  more  equitable.  This  “best 
value”  private  sector  offer  is  then  compared  to  the  Government’s  in-house  proposal.  (Ref 
23) 

The  fundamental  decision  to  be  made  by  the  EFV  Program  Office  is  whether  the 
Government  will  benefit  more  from  acting  as  the  buyer  of  the  MK-44  or  from 
outsourcing  the  procurement  of  the  MK-44  to  GD.  In  this  light,  the  A-76  mandated 
overhead  rate  of  12  percent  warrants  inclusion  as  a  Government  cost  factor  to  accurately 
compare  a  GFE  (in-house)  arrangement  to  a  CFE  (outsource)  arrangement. 

However,  validating  the  12  percent  overhead  rate,  in  the  context  of  the  EFV 
program,  is  a  challenging  prospect  requiring  additional  data.  Included  in  this  figure  are 
other  costs  associated  with  managing  the  MK-44  contract,  to  include  travel,  employee 
benefits  and  the  cost  associated  with  the  infrastructure  needed  to  allow  these  employees 
to  work.  The  primary  difficulty  and  one  that  renders  this  cost  element  unsupportable  for  a 
GFE  arrangement  is  quantifying  the  administrative  and  community  costs  incurred  by 
current  EFV  Program  Office  personnel  in  a  GFE  arrangement.  The  EFV  Program  Office 
is  currently  developing  validation  criteria  to  establish  an  accurate  overhead  rate  in 
accordance  with  the  guidance  from  Circular  A-76. 

The  third  of  four  cost  drivers  associated  with  a  GFE  arrangement  is  the  unit  price 
charged  by  ATK  for  each  MK-44  chain  gun.  ATK  is  in  the  process  of  establishing  a 
catalogue  price  for  the  MK-44.  This  potentially  indicates  that  the  MK-44  unit  cost  from 
ATK  should  be  the  same,  regardless  of  buyer.  The  catalogue  price  has  not  been 
determined  and  the  Government  has  not  issued  a  Request  For  Proposal  (RFP)  at  this  time. 
A  unit  cost  analysis  provides  insight  concerning  the  ability  of  either  entity,  the 
Government  or  GD,  to  negotiate  a  lower  unit  cost  from  ATK.  Variation  in  negotiated 
unit  cost  will  have  a  direct  impact  on  a  CFE  versus  GFE  decision. 

The  ability  to  negotiate  a  more  favorable  unit  cost  leads  to  a  discussion  of 
Economies  of  Scale  (EOS).  EOS  occur  when  the  volume  of  procurement  reaches  a  price 
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break  level  offered  by  the  contractor  resulting  in  a  lower  per  unit  cost.  Both  the 
Government  and  GD  have  the  potential  to  negotiate  an  EOS  price  break  in  the  event 
another  program,  such  as  the  USN  LPD-17,  adds  to  the  EFV's  MK-44  requirement  for  the 
Government  (GEE)  or  GD  is  placed  under  contract  by  another  program  with  a 
requirement  for  the  MK-44  (CFE).  The  EOS  analysis  is  difficult  to  assimilate  due  to  the 
inability  to  predict  other  program  requirements  or  contractor  actions.  This  thesis  will 
consider  this  an  issue  for  the  EFV  Program  Office  to  consider  during  market  research  and 
RFP  preparation. 

The  EOS  discussion,  from  a  thesis  perspective,  will  tend  to  favor  GD  and  a  CFE 
arrangement.  The  EFV  Program  Office  is  not  the  Program  Manager  for  medium  caliber 
weapons  for  the  USMC,  nor  is  there  any  funding  in  the  EFV’s  program  to  provide  for  the 
additional  duties  this  would  require.  GD,  on  the  other  hand,  has  the  resources  and 
industry  clout  to  become  involved  with  other  military  programs  that  require  the  use  of  the 
MK-44.  A  good  example  is  the  US  Army’s  new  Future  Combat  System  (FCS)  line  of 
vehicles  where  GD  is  the  prime  contractor  on  half  of  FCS  vehicles.  GD  could  possibly 
have  a  comparative  advantage  to  negotiate  a  high  volume  price  break  (EOS)  for  the  MK- 
44  requirement. 

The  potential  for  Direct  Commercial  Sales  adds  to  the  comparative  advantage  of 
GD  to  attain  EOS.  This  type  of  sale  allows  GD  to  commercially  sell  the  MK-46  Gun 
System  (nomenclature  after  MK-44  is  integrated  with  a  turret)  to  any  friendly  allied 
nation  of  the  US  Government.  Interest  in  procuring  the  MK-46  Gun  System  has  been 
expressed  by  Belgium,  Czech  Republic,  South  Korea,  and  Great  Britain.  Between  the 
interested  countries,  potential  sales  represent  approximately  2,600  MK-46  systems.  Of 
note,  GD  could  not  provide  additional  data,  only  that  interest  has  been  expressed  by  the 
previously  mentioned  countries.  This  issue  is  a  viable  cost  consideration  and  should  be 
addressed  during  contract  discussions  and  negotiation  under  a  CFE  arrangement.  (Ref  23) 

The  fourth  and  final  cost  driver  associated  with  a  GFE  arrangement  is  GD’s 
Burden  Rate,  which  is  the  rate  GD  will  charge  the  Government  to  receive,  store  and 
manage  the  MK-44  until  integration  with  the  EFV  is  complete.  The  GD  Burden  Rate  is  a 
percentage  of  the  MK-44  unit  cost  (the  unit  cost  derived  from  the  contract  established 
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between  the  Government  and  ATK)  for  each  MK-44  received  and  integrated  by  GD,  as 
stipulated  in  the  contract  between  the  Government  and  GD.  The  GD  Burden  Rate  is 
designed  to  cover  GD’s  costs  associated  with  physically  receiving,  handling  and  storing  a 
Government  owned  item,  the  MK-44. 

2.  Identification  of  CFE  Cost  Drivers 

The  second  set  of  cost  drivers  to  be  identified  is  unit  price,  GD’s  profit  rate,  and 
GD’s  General  and  Administrative  Expense  Rate  (G&AEx).  The  first  of  three  cost  drivers 
is  the  unit  price  charged  by  ATK  for  each  MK-44  chain  gun.  As  stipulated  in  the  last 
section,  we  believe  GD  has  a  greater  potential  for  obtaining  a  lower  unit  cost  (price)  from 
ATK  based  on  the  potential  EOS  attained  through  additional  government  contracts 
requiring  the  MK-44  and/or  through  Direct  Commercial  Sales  of  the  MK-46  System. 

The  second  of  three  cost  drivers  associated  with  a  CFE  arrangement  is  GD’s 
profit  rate,  which  is  the  rate  GD  will  charge  the  Government  to  procure  and  integrate  the 
MK-44,  while  managing  ATK  as  a  subcontractor.  The  GD  Profit  Rate  is  a  percentage  of 
the  MK-44  unit  cost  (the  unit  cost  derived  from  the  sub-contract  established  between  GD 
and  ATK)  for  each  MK-44  procured  and  integrated  with  the  EFV  by  GD,  as  stipulated  in 
the  prime  contract  between  the  Government  and  GD. 

GD’s  Profit  Rate  is  the  single  cost  driver  with  the  greatest  impact  on  the  total  cost 
of  a  CFE  arrangement.  The  Profit  Rate  represents  GD’s  desired  increase  to  their  bottom 
line  for  each  iterative  MK-44  integration  process.  From  the  Government’s  perspective, 
GD’s  Profit  Rate  must  be  justified  and  off-set  by  a  service  provided  by  GD  as  the  Prime 
Contractor.  GD’s  service  will  be  comprised  of,  mostly,  activities  associated  with 
managing  the  subcontractor  (ATK).  Those  activities  include,  but  are  not  limited  to, 
successful  integration  of  the  MK-44,  proactive  management  of  configuration  and 
integration  issues  and  documentation  and  timely  resolution  of  technical  design  and/or 
performance  issues.  The  stability  and  history  of  GD’s  Profit  Rate  figures  are  discussed 
later  in  this  chapter.  The  ability  of  the  Government  to  justify  GD’s  Profit  Rate  is 
discussed  later  in  this  chapter  through  discussions  of  paying  a  risk  insurance  premium. 
Additionally,  Chapter  VI  discusses  the  necessity  of  assigning  value-added  to  the  services 
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provided  by  GD  under  a  CFE  arrangement.  A  comparison  of  GD’s  Profit  Rate  dollar 
value  and  the  value-added  estimate  provide  additional  metrics  for  justifying  or  deterring  a 
CFE  arrangement. 

The  third  and  final  cost  driver  associated  with  a  CFE  arrangement  is  G&AEx, 
which  is  the  rate  GD  will  charge  the  Government  to  cover  general  and  administrative 
expenses  associated  with  managing  the  contract  with  ATK.  GD’s  G&AEx  Rate  is  a 
percentage  of  the  MK-44  unit  cost  (the  unit  cost  derived  from  the  sub-contract 
established  between  GD  and  ATK)  for  each  MK-44  procured  and  integrated  with  the 
EFV  by  GD,  as  stipulated  in  the  prime  contract  between  the  Government  and  GD. 

B.  HISTORY  AND  COMPARISON  OF  COST  DRIVERS 

To  this  point  we  have  identified  the  relevant  cost  drivers  associated  with  a  cost 
analysis  of  the  two  alternatives  for  procuring  and  integrating  the  MK-44  with  EFV.  We 
proceed  with  a  discussion  of  the  variability  and/or  stability  of  the  quantifiable  cost  drivers 
previously  identified  for  GFE  and  CFE  arrangements.  This  discussion  does  not  include 
the  GFE  cost  drivers  determined  to  be  unsupportable  in  the  previous  section. 

1.  History  of  GFE  Cost  Drivers 

The  first  of  two  quantifiable  cost  drivers  associated  with  a  GFE  arrangement  is 
the  unit  price  charged  by  ATK  for  each  MK-44  chain  gun.  The  unit  price  of  a  MK-44, 
based  on  historical  and  estimated  projections,  has  a  range  of  values.  Data  provided  by  the 
EFV  Program  Office  from  2000  to  2004  indicates  a  MK-44  unit  price  range  of  $151,750 
(2000)  to  $182,884  (2004).  Interviews  with  EFV  Program  Office  personnel  established 
the  most  current  unit  price  as  adequate  for  the  cost  analysis.  However,  several  comments 
from  the  interviews  indicated  a  plausible  level  of  uncertainty  with  ATK’s  pricing  of  the 
MK-44  for  different  buyers.  The  contracting  process  is  not  at  a  point  of  discussions  or 
negotiations  to  clarify  ATK’s  pricing  strategy.  Given  that  a  decision  to  proceed  with  a 
GFE  or  CFE  arrangement  will  be  made  prior  to  contract  negotiations,  the  most  recent  unit 
price  estimate  from  2004  is  suitable  for  the  cost  analysis  of  both  a  CFE  and  GFE 
arrangement. 

The  second  and  final  quantifiable  cost  driver  associated  with  a  GFE  arrangement 

is  GD’s  Burden  Rate,  which  is  the  rate  GD  will  charge  the  Government,  as  a  percentage 

of  the  MK-44  unit  price,  to  receive,  store  and  manage  each  MK-44  until  integration  with 
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the  EFV  is  complete.  The  EFV  Program  Office  procured  and  integrated  the  MK-44  with 
a  GFE  arrangement  in  2000  for  the  System  Design  and  Development  phase  of  the  EFV. 
At  the  time  CD’s  Burden  Rate  for  a  GFE  item  was  8%. 

Since  March  2000,  GD  has  reduced  their  burden  rate  for  a  GFE  item  having  a  unit 
cost  greater  than  $100,000  from  8%  to  2%.  The  available  history  of  GD’s  Burden  Rate 
for  a  GFE  item  with  a  unit  cost  greater  than  $100,000  has  varied  from  a  high  of  12%  to  a 
low  of  2%.  (Ref  24)  The  EFV  Program  Office  is  satisfied  that  GD’s  Burden  Rate  is 
stable  at  a  current  low  of  2%. 


Table  1.  GFE  Arrangement  Costs 


GFE  Arrangement 

MK-44  Unit  Price 

$182,884 

GD’s  Burden  Rate 

2% 

Total  Cost  per  MK-44 

$186,541 

2.  History  of  CFE  Cost  Drivers 

The  first  of  three  quantifiable  cost  drivers  associated  with  a  CFE  arrangement  is 
the  unit  price  charged  by  ATK  for  each  MK-44.  As  stated  in  the  previous  section,  our 
research  has  determined  the  most  recent  unit  price  estimate  available  from  the  EFV 
Program  Office  will  suffice  for  both  GFE  and  CFE  cost  analyses  and  that  MK-44  unit 
price  is  $182,884. 

The  second  of  three  quantifiable  cost  drivers  associated  with  a  CFE  arrangement 
is  GD’s  Profit  Rate.  GD’s  Profit  Rate  is  negotiated  at  the  time  of  contract  discussions 
and  negotiations.  However,  GD’s  Profit  Rate  has  remained  stable  at  14%  during  the  last 
four  years.  This  number  has  been  used  for  budget  planning  and  there  is  no  certainty  that 
GD’s  Profit  Rate  will  remain  at  14%.  However,  given  a  CFE  arrangement  is  pursued,  it 
remains  unknown  whether  a  lower  profit  rate  or  higher  profit  rate  will  be  negotiated. 

The  third  and  final  quantifiable  cost  driver  associated  with  a  CFE  arrangement  is 
GD’s  G&AEx  Rate.  GD’s  G&AEx  Rate  is  a  percentage  of  the  MK-44  unit  cost  (the  unit 
cost  derived  from  the  sub-contract  established  between  GD  and  ATK)  for  each  MK-44 
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procured  and  integrated  with  the  EFV  by  GD,  as  stipulated  in  the  prime  contract  between 
the  Government  and  GD.  GD’s  G&AEx  Rate  is  2%.  This  rate  has  remained  stable  over 
the  history  of  our  research  (See  Appendix  B). 


Table  2.  CEE  Arrangement  Costs 


CFE  Arrangement 

MK-44  Unit  Price 

$182,884 

GD’s  Profit  Rate 

14% 

GD’s  G&AEx  Rate 

2% 

Total  Cost  per  MK-44 

$212,145 

For  additional  data  on  the  history  of  all  relevant  cost  drivers,  see  Appendix  A. 

3.  Comparison  of  GFE  versus  CFE  Total  Costs 

From  Tables  1  and  2  and  based  on  the  stability  of  both  GD’s  Burden  Rate,  under  a 
GFE  arrangement,  and  GD’s  G&AEx  Rate,  under  a  CFE  arrangement,  the  cost  driver 
responsible  for  the  $25,604  difference  is  GD’s  Profit  Rate  under  a  CFE  arrangement. 
Already  explored  is  the  possibility  of  the  Government  and  GD  negotiating  different  unit 
costs  for  the  MK-44.  To  demonstrate  the  impact  of  negotiating  a  lower  GD  Profit  Rate, 
we  have  held  the  MK-44  unit  cost  constant,  under  both  scenarios,  at  a  level  dictated  by 
the  most  recent  data.  The  fundamental  comparison  of  the  two  alternatives  is  focused  on 
what  GD’s  Profit  Rate  represents  to  the  Government  and  does  that  representation  justify 
the  $25,604  increase  in  cost  per  MK-44.  We  provide  two  theories  for  articulating  GD’s 
Profit  Rate  from  the  Government’s  perspective. 

Both  theories  take  risk  management  into  consideration.  The  first  theory  is  the 
idea  that  the  Government  is  paying  an  insurance  premium  to  cover  potential  risks 
associated  procuring  and  integrating  the  MK-44  with  the  EFV.  The  Government  paying 
an  insurance  premium  against  unknown  future  risk  events  is  similar  to  the  rationalization 
used  by  automobile  owners  when  buying  automobile  insurance.  Assuming  an  automobile 
owner  has  a  clean  driving  record  and  is  45  years  old,  the  insurance  premium  they  pay 
depends  on  the  amount  of  coverage  they  want  in  the  event  of  an  accident  or  theft. 
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Additionally,  the  premium  will  be  dictated  by  the  type  of  vehicle  and  safety  features;  a 
Mustang  Cobra  with  no  airbags  or  alarm  system  will  result  in  a  much  higher  insurance 
premium  then  an  Aerostar  minivan  with  front  and  side  airbags. 

The  theory  behind  the  automobile  insurance  premium  is  the  theory  of  risk 
assessment.  The  insurance  premium  is  a  risk  premium  based  on  the  nature  of  the 
unknown  future  event.  With  automobile  insurance,  the  degree  to  which  the  owner  is  risk 
adverse  will  determine  the  amount  of  coverage.  The  more  risk  adverse  the  owner  is  the 
greater  their  desired  coverage,  the  higher  the  premium  they  are  willing  to  pay. 
Furthermore,  the  type  of  vehicle  and  safety  features  will  determine  the  level  of  impact 
(high  speed,  fatalities,  damages)  an  unknown  future  event  could  have.  The  insurance 
premium  to  cover  the  risk  of  injury  and  damages  will  be  greater  for  a  2005  Mustang 
Cobra  than  for  a  1996  Aerostar  Minivan.  The  likelihood  of  the  unknown  future  event 
occurring  is  the  identical,  however  the  probability  of  that  event  occurring  is  much 
different. 

This  risk  theory  is  directly  related  to  the  CFE  versus  GFE  analysis.  CD’s  Profit 
Rate,  regardless  of  the  actual  number,  represents  a  risk  premium  similar  to  the 
automobile  insurance  premium.  The  Government  is  similar  to  the  auto  owner,  where  GD 
would  be  considered  comparable  to  the  insurance  company.  The  Government  must 
quantify  the  level  of  ‘coverage’  they  want  from  GD  by  way  of  services  to  perform.  This 
level  will  then  have  to  be  negotiated  with  GD  who  will  also  determine  a  level  that  will 
allow  them  to  mitigate  the  risk  that  they  will  take  over  with  the  CFE  arrangement  and  still 
make  a  profit.  GD  will  do  this  by  ensuring  ATK  is  managed  as  a  subcontractor  and  that 
the  MK-44  is  integrated  with  the  EFV,  regardless  of  the  occurrence  of  future  events  that 
could  affect  cost,  schedule  or  performance  issues. 

The  second  theory  developed  for  articulating  the  Government’s  representation  of 
GD’s  Profit  Rate  is  assessing  the  value-added  by  GD  under  a  CFE  arrangement.  By 
doing  this  assessment,  the  Government  will  not  pay  more  than  the  value-added. 
Fundamentally,  this  assessment  must  be  completed  to  discourage  GD  from  charging  a 
risk  premium  that  is  greater  then  the  services  they  will  provide.  The  value-added  concept 
is  discussed  further  in  Chapter  VI. 
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Our  research  indicates  that  the  likelihood  of  an  unknown  event  occurring  is 
identical  with  both  arrangements.  Therefore,  the  analysis  hinges  on  first,  the  type  and 
impact  of  risk  associated  with  GD’s  integration  and  management  processes  and  their 
ability  to  resolve  integration  issues  in  a  timely  manner  (value-added).  And  secondly,  the 
Government’s  level  of  risk  aversion  must  be  considered;  what  risk  premium  is  the 
Government  willing  to  pay? 

The  bar  charts  below  demonstrate  the  difference  between  what  the  Government 
would  pay  for  the  MK-44  as  GFE  compared  to  the  risk  premium  paid  under  CFE.  The 
charts  below  do  not  take  into  consideration  the  opportunity  cost  associated  with  a  GFE 
arrangement  or  the  value-added  that  GD  provides  with  a  CFE  arrangement. 

When  looking  at  the  charts  there  is  also  no  consideration  of  unit  price  discounts 
due  to  EOS  and  Learning  Curve  Theory.  These  two  items  need  to  be  looked  at  further  as 
these  could  affect  the  price  of  the  total  contract.  In  addition  to  these  two  factors,  the  EFV 
Program  Office  will  not  be  buying  all  the  Mk-44s  at  one  time.  This  is  also  an  issue  that 
could  affect  the  price  of  the  Mk-44  over  the  life  of  the  contract.  The  analysis  of  how  this 
could  affect  the  price  is  outside  the  scope  of  this  project. 

To  better  understand  the  insurance  premium  concept,  the  tables  below  contain  the 
procurement  of  the  MK-44  broken  down  by  fiscal  year.  Underneath  the  fiscal  year  is  the 
actual  quantity  of  MK-44 ’s  the  Government  plans  on  buying.  The  charts  have  a  range  of 
13  percent  to  15  percent,  the  reasoning  for  this  is  to  allow  the  EFV  Program  Office  to 
conduct  scenario  analyses  and  determine  the  effect  the  profit  rate  will  have  on  the  overall 
contract.  With  the  profit  rate  being  negotiable,  the  Government  is  in  a  position  where 
they  will  be  able  to  affect  the  overall  price  of  the  contract.  The  Contracting  Officer  will 
need  to  be  proactive  and  aggressive  in  trying  to  negotiate  a  lower  profit  rate  from  GD. 

It  is  important  to  note  that  the  dollar  figures  in  the  charts  have  not  been 
discounted  back  and  are  being  used  with  FY  ‘04’  dollars.  When  the  CFE  cost  is  broken 
down  it  comes  out  to  roughly  $25,000  per  gun.  The  highest  the  Government  will  pay  is  in 
FY  12  when  they  will  buy  111  MK-44s,  this  will  equal  a  CFE  premium  of  $2,775,000  for 
the  year.  These  numbers  are  just  the  difference  in  price  and  do  not  show  the  opportunity 
cost  and  additional  risk  GD  will  assume  from  the  Government.  The  $25,604,  which  was 
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the  difference  between  a  GFE  and  CFE  purchase  price,  therefore  does  not  necessarily 
represent  a  savings  in  price.  This  represents  the  difference  between  the  cost  of  a  GFE 
versus  CFE  arrangement  without  including  the  unsupportable  aspects  related  to  the 
opportunity  and  overhead  costs  associated  with  a  GFE  arrangement.  The  EFV  office  will 
have  to  subjectively  assign  a  value  to  these  issues  in  order  to  analyze  what  the  true 
difference  will  be  between  CFE  and  GFE. 


Table  3.  Cost  Comparison  at  13% 


Cost  Comparison  Table  13% 


□  CFE  Profit  13% 

□  GFE  Price 
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Table  4.  Cost  Comparison  at  14% 


Cost  Comparison  Table  14% 


DCFE  Profit  14% 
I GFE  Price 


FY  with  Gun  Quantities 


Table  5.  Cost  Comparison  at  15% 


Cost  Comparison  Table  15% 


□  CFE  Profit  15% 

□  GFE  Price 
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C.  COST  CONTEXT 

In  determining  the  context  of  the  MK-44  purchase  with  the  overall  price  of  the 
EFV,  we  aim  to  demonstrate  the  relationship  of  this  purchase  to  the  overall  system 
acquisition  cost.  Although  the  total  unit  cost  of  an  EFV  is  not  known,  for  the  purpose  of 
this  paper  the  figure  $8.5  million  will  be  used  as  a  benchmark.  With  this  being  the  total 
cost  per  EFV,  the  MK-44  purchase  will  be  approximately  2%  of  the  total  cost  for  each 
EFV  under  a  GFE  arrangement.  Additionally,  the  CFE  premium  will  add  a  .3%  increase 
in  program  acquisition  costs  per  EFV.  This  .3%  increase  represents  the  quantifiable  value 
that  the  Government  must  compare  to  the  additional  services  provided  by  GD  under  a 
CFE  arrangement.  (Ref  Appendix  C,  out-brief  to  Program  Office) 

D.  CONCLUSION 

Throughout  this  chapter  there  were  three  main  items  that  were  covered  with 
respect  to  cost,  they  were  the  changing  nature  of  the  cost  data,  the  premium  which  the 
CFE  will  require,  and  cost  in  relation  to  the  program. 

This  chapter  highlights  the  issues  surrounding  the  constantly  changing  cost  data. 
The  EFV  program  management  team  must  be  proactive  to  assimilate  the  cost  data  within 
a  fast  paced  program.  The  changing  cost  data  puts  additional  pressure  on  the  management 
team  to  make  an  informed  decision  in  the  best  interest  of  the  Government. 

This  paper  has  referred  to  the  CFE  cost  as  a  risk  premium  that  the  Government 
will  be  charged  for  services  provided  by  GD.  This  premium  is  negotiable  with  GD  and 
the  charts  demonstrate  various  outcomes  assisting  the  Program  Office  in  their 
determination  of  when  the  premium  will  be  in  the  best  interest  of  the  Government. 

When  looking  at  the  cost  of  the  MK-44  in  relation  to  the  purchase  price  of  one 
EFV  and  the  total  life  of  the  program  it  allows  one  to  examine  the  overall  effect  of  the 
MK-44  purchase.  This  will  allow  one  to  examine  the  entire  cost  compared  to  the  program 
costs  to  determine  the  size  and  scope  of  the  contract. 
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IV.  RISK  MANAGEMENT  ANALYSIS 


A.  EFV  ACQUISITION  PROGRAM  RISK  DEFINED 

Risk  is  defined  as  the  chance  of  not  achieving  the  results  as  planned.  Risk  is  “the 
probability  or  likelihood  of  failing  to  achieve  a  particular  outcome”  and  “the  consequence 
or  impact  of  failing  to  achieve  that  outcome.”  Two  elements  of  an  event’s  occurrence, 
the  probability  and  impact,  determine  the  level  of  risk  and,  accordingly,  the  resources 
(manpower  and  funding)  required  for  mitigating,  transferring  or  avoiding  the  risk.  (Ref 
26) 

This  chapter  will  analyze  several  areas  of  risk  associated  with  the  EFV  Program 
Office  decision  to  proceed  with  a  GFE  or  CFE  arrangement  for  procuring  and  integrating 
of  the  MK-44  during  Full  Rate  Production  (FRP).  In  this  particular  situation,  the  GFE 
versus  CFE  decision  will  be  based,  partly,  on  the  degree  to  which  the  risk  associated  with 
a  GFE  decision  to  manage  the  MK-44  procurement  and  integration  mitigated,  avoided  or 
transferred  to  the  prime  contractor  (GD)  under  a  CFE  arrangement. 

Fundamental  to  the  risk  analysis  are  the  areas  of  risk  related  to  program  cost, 
schedule,  performance,  configuration  and  integration.  Each  risk  area  will  be  broadly 
identified  in  the  following  paragraphs  and  associated  with  the  MK-44  as  a  component  of 
the  EFV.  This  chapter  will  then  discuss  the  risk  management  tactics  of  risk  mitigation, 
risk  transfer  and  risk  avoidance  with  an  analysis  of  the  options  available  to  the  EFV 
Program  Office  to  implement  these  tactics  under  each  arrangement. 

Program  cost  risk  is  the  ability  of  the  Program  Office  to  achieve  the  EFV 
acquisition  cost  objectives  without  experiencing  cost  overrun.  This  includes  the  effects 
of  budget  and  affordability  decisions,  such  as  the  GFE  versus  CFE,  and  the  effects  of 
inherent  errors  in  the  cost  estimating  techniques  used,  such  as  the  cost  estimations  of  the 
Government  labor  and  overhead  requirement  under  a  GFE  arrangement.  Additionally, 
the  MK-44  represents  only  2%  of  the  EFV’s  acquisition  unit  cost  and  the  estimated  CFE 
premium  represents  .3%  of  the  EFV’s  unit  cost.  Therefore,  the  probability  of  the  MK-44 
GFE  or  CFE  decision,  in  and  of  itself,  resulting  in  a  program  cost  overrun  situation  is 
minimal.  However,  in  the  context  of  this  thesis  and  to  adequately  assess  the  options  for 
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the  EFV  Program  Office  concerning  cost  issues  with  respect  to  the  GFE  versus  CFE 
decision,  the  increased  cost  of  a  CFE  decision  must  be  analyzed.  Chapter  three  provides 
the  details  of  this  cost  analysis.  What  that  cost  increase  represents  is  paramount  to  an 
effective  cost-benefit  analysis.  The  cost  increase  can  be  considered  an  “insurance 
premium”  (discussed  in  Chapter  III)  against  certain  risk  areas  defined  below  and, 
accordingly,  the  probability  and  impact  of  those  risks  occurring.  Or  the  cost  difference 
can  be  assessed  as  a  “value-added  fee”,  for  the  additional  efforts  of  GD  as  the  chief 
integrator,  to  mitigate  and  avoid  certain  risk  areas.  Either  way,  the  goal  of  the  EFV 
Program  Office  is  to  get  the  best  possible  EFV  while  minimizing  program  risk  at  the 
lowest  cost  and  that  includes  the  cost  of  the  MK-44  procurement  and  integration. 

A  GFE  arrangement  would  inherently  require  additional  labor  hours,  manpower 
and  various  other  administrative  actions,  i.e.,  travel  to  ATK,  direct  meetings  with  ATK, 
and  contract  oversight  with  ATK  and  GD.  Although  these  add-ons  have  associated  costs, 
the  EFV  Program  Office  considers  this  particular  cost  comparison  a  wash  because  even 
with  a  CFE  arrangement,  the  government  will  still,  to  a  certain  extent,  be  the  whole 
system  coordinator  and  integrator,  to  include  the  MK-44.  This  position  is  reiterated  in 
the  lessons  learned  chapter  through  an  interview  with  the  JSF  program  (Ref  27). 

Program  schedule  risk  for  a  high  profile  acquisition  is  always  difficult  to  manage 
within  the  often  schedule  driven  acquisition  process.  The  EFV  exemplifies  the  attention 
an  ACAT  ID  program  schedule  slip  will  gamer.  Fundamentally,  with  a  GFE 
arrangement  between  ATK  and  the  Government  for  the  MK-44,  the  Government  is  acting 
as  the  middle-man  and  coordinating  two  contract  schedules  to  ensure  production  and 
delivery  of  the  MK-44  coincides  with  the  production  of  the  EFV  at  GD.  Complications 
in  either  production  schedule  will  require  government  coordination  efforts  with  both 
contractors  to  ensure  production  is  not  halted  or  inventories  are  not  built  up  resulting  in 
additional  transportation  or  storage  costs.  A  GFE  arrangement  increases  the  risk  to  the 
Government  and  places  it  in  the  position  of  ensuring  form,  fit  and  function  responsibility 
for  the  MK-44  to  minimize  any  schedule  complications  and  cost  increases. 

MK-44  performance  risk  is  significantly  more  important  under  a  GFE 
arrangement.  In  this  case,  if  the  MK-44  is  furnished  to  the  prime  contractor  (GD)  in  a 
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condition  that  is  not  suitable  for  the  intended  use,  the  Government  assumes  liability  and 
would  be  forced  to  correct  the  problem  through  modification  or  redesign  coordination 
with  ATK.  This  could  prove  to  be  costly,  technically  challenging  and  could  definitely 
impact  the  program’s  schedule.  (Ref  26) 

For  example,  a  small  manufacturing  glitch  by  ATK,  causing  the  MK-44  to  not 
have  a  proper  fit  with  the  EFV  turret  mechanism,  constitutes  performance  risk  that  must 
be  corrected  by  the  Government  under  the  GFE  arrangement.  This  particular  occurrence 
will  lead  to  the  increased  probability  of  occurrence  in  other  risk  areas,  such  as  schedule 
delays  and  cost  increases,  while  the  Government  initiates  actions  to  cure  the  glitch. 

Under  a  CFE  arrangement,  the  prime  contractor  has  the  responsibility  to  manage  ATK  as 
a  subcontractor.  GD  would  assume  all  schedule  and  cost  risk  associated  with  a  missed 
performance  specification.  (Ref  23) 

Configuration  and  integration  risk  is  the  area  of  greatest  concern.  The  MK-44 
must  be  integrated  with  the  EFV’s  turret  before  it  can  be  considered  the  operational 
weapon  system  of  the  EFV.  Therefore,  the  slightest  variance  with  respect  to  form,  fit  and 
function  of  the  MK-44  could  have  disastrous  results  as  GD  attempts  to  integrate  it  with 
the  turret.  If  the  Government  decides  to  execute  a  GFE  arrangement,  the  EFV  Program 
Office  will  be  responsible  for  the  system  integration  risk  management  plan  requiring 
dedicated  resources  in  the  form  of  technical  design  expertise  to  assist  with  coordinating 
corrective  action.  Regardless  of  the  effectiveness  of  the  system  integration  risk 
management  plan,  a  GFE  arrangement,  by  way  of  time  and  manpower  resources  required 
to  resolve  the  integration  problem,  will  result  in  higher  costs  than  a  CFE  arrangement. 

Configuration  management  risks  are  obvious.  Any  modification,  additional 
capability  or  re-engineering  completed  on  the  MK-44  will  have  to  be  fully  vetted  with  the 
EFV’s  turret  system  to  ensure  form,  fit  and  function.  With  a  GFE  arrangement, 
configuration  management  resolutions,  when  two  different  contractors  are  involved,  can 
lead  to  escalating  costs  and  extremely  lengthy  processes  when  the  modification  may,  in 
fact  be  time  sensitive  due  to  mission  criticality.  The  resource  burden,  similar  to 
integration  risk,  will  be  on  the  Government. 
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Intangible  aspects  of  risk  are  not  quantifiable,  but  do  merit  discussion  with  respect 

to  what  could  be  lost  with  a  CFE  arrangement  and  must  be  evaluated  by  the  EFV 

Program  Office  to  determine  their  relevance  to  this  analysis.  Although  the  associated  risk 

with  a  GFE  arrangement  is  disconcerting  to  a  typical  PM,  being  able  to  have  a  direct 

contractual  relationship  or  privity  of  contract  with  the  two  contractors,  as  would  be  the 

case  with  a  GFE  arrangement,  does  provide  a  certain  degree  of  schedule  management  and 

acquisition  control.  A  GFE  arrangement  would  allow  the  Government  to  exercise  direct 

contract  administration  over  ATK  and  GD,  thus  increasing  the  PM’s  insight  and 

knowledge  into  contract  and  program  progress  and  potentially  improving  the  likelihood 

of  overall  program  success.  Additionally,  the  technical  risk  of  the  MK-44  is  relatively 

low  with  respect  to  the  EFV  as  a  whole  system.  The  greatest  concern  is  not  whether  the 

MK-44  will  technically  perform,  but  how  mush  risk  is  associated  with  the  integration 

process  controlled  by  GD.  This  point  is  highlighted  in  the  lessons  learned  chapter 

through  interviews  with  the  JSF  program.  (Ref  27) 

If  the  government  should  decide  to  execute  a  CFE  arrangement,  ATK  will 

become  a  sub-contractor  of  GD.  Due  to  the  government’s  privity  of  contract,  GD  will 

control  all  communication  with  ATK.  The  effect  of  this  will  cancel  a  very  beneficial 

relationship  with  ATK,  who  has  provided  the  government  with  ammunition  and  other 

technical  advice  since  the  initial  purchase  of  the  MK-44.  (Ref  30) 

Additionally,  the  EFV  Program  Office  must  assess  the  differences  between  a  CFE 

and  GFE  arrangement  with  respect  to  the  contract  management  effort  required  under  a 

GFE  arrangement  compared  to  the  capabilities  and  workload  of  current  EFV  Program 

Office  personnel.  This  assessment  falls  outside  the  scope  of  this  thesis;  however,  the 

subjectivity  of  the  topic  lends  itself  to  consideration  by  the  Program  Office  and  staff 

B.  EFV  PROGRAM  RISK  MANAGEMENT 

There  are  several  tactics  available  to  the  EFV  Program  Office  to  manage  the  risks 

associated  with  both  arrangements.  The  tactics  considered  fall  into  three  categories:  risk 

mitigation,  risk  transfer  and  risk  avoidance. 

Risk  mitigation  is  the  process  that  “identifies,  evaluates,  selects  and  implements 

options  in  order  to  set  objectives.”  Risk  mitigation  includes  determining  what  should  be 

done  to  manage  a  particular  risk,  how  often  it  should  be  done  and  reported,  who  is 
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responsible  for  handling  it  and  what  the  cost  impact  of  managing  the  risk  is.  PM’s  must 
determine  the  possible  “consequences  of  action  or  inaction  as  well  as  conducting  a  cost- 
benefit  analysis  of  mitigation  actions.”  (Ref  29) 

A  CFE  decision  by  the  EFV  Program  Office  will  result  in  a  single  higher  cost 
contract  to  procure  and  integrate  the  MK-44  with  the  EFV.  The  risk  mitigation  process 
demands  that  there  be  value-added  by  CD’s  integration  process  to  justify  the  additional 
cost.  If  there  is  no  value-added,  the  additional  cost  becomes  a  pass-through  fee  and  fails 
to  provide  a  metric  for  assessing  risk  mitigation.  Additionally,  a  CFE  arrangement 
assigns  the  duties  of  risk  management  to  GD  and,  with  appropriate  contract  language,  can 
be  assessed  by  the  Government  over  the  performance  of  the  contract. 

A  GFE  decision  by  the  EFV  Program  Office  results  in  two  contracts,  one  with  the 
prime  contractor  (GD)  and  another  with  ATK.  A  portion  of  the  risk  accepted  by  the 
Government  under  a  GFE  arrangement  can  be  mitigated  through  contract  language  and 
contractual  conditions,  such  as  an  Associate  Contractor  Agreement  (ACA).  The  Marine 
Corps  and  Navy  have  successfully  implemented  a  risk  mitigation  plan  in  conjunction 
with  a  GFE  buy  for  the  F-1 8  E/F  program.  The  engines  for  the  F-1 8  were  procured  under 
GFE  through  General  Electric  in  Lynn,  Massachusetts.  The  program  office  mitigated  the 
risks  described  earlier  by  using  an  ACA,  which  allowed  the  prime  contractor  (Boeing)  to 
go  and  talk  directly  to  General  Electric.  This  cut  the  government  out  of  the  picture  and 
enabled  better  communication  and  faster  response  time. 

However,  the  ACA  arrangement  was  made  possible  by  the  government 
establishing  a  Defense  Contract  Field  Management  Office  at  GE  manned  by  an 
administrative  contracting  officer  and  placing  a  program  integrator  at  the  GE  plant. 

(Ref  28) 

Risk  avoidance  constitutes  the  Program  Manager  choosing  one  alternative  over 
another  alternative  based  on  the  lower  level  of  risk,  thereby  reducing  the  risk.  However, 
this  does  not  eliminate  the  risk.  An  important  distinction  to  make  is  that  risk  avoidance  is 
a  conscious  decision  to  choose  lower  versus  higher  risk  options.  Avoiding  risk  by 
ignoring  its  presence  and  potential  impact  is  an  unacceptable  solution.  The  schedule  risk 
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associated  with  potential  integration,  configuration  and  design  issues  becomes  the 
responsibility  of  the  prime  contractor  under  a  CFE  arrangement. 

The  EFV  Program  Office  can  implement  risk  avoidance  by  utilizing  a  CFE 
arrangement.  The  MK-44  CFE  arrangement  inherently  contains  less  risk  for  the 
Government  than  a  GFE  arrangement.  As  indicated,  the  primary  MK-44  risk  area  is 
integration  and  configuration  with  the  EFV  turret.  GD  has  a  robust  resource  pool  to 
manage  and  control  integration  and  configuration  risk  within  the  EFV  production 
process.  By  incorporating  GD  as  chief  integrator  and  sub-contractor  manager  under  a 
CFE  arrangement,  the  Government  will  choose  the  lower  risk  option. 

Risk  transfer  involves  more  than  one  entity  sharing  risk.  This  technique  is  often 
used  between  the  Government  and  contractors.  The  Government  may  provide  financial 
incentives  to  a  prime  contractor  to  minimize  or  reduce  risks  in  numerous  risk  areas,  to 
include  system  integration,  performance  and  adherence  to  the  program  schedule.  This  is 
accomplished  through  financial  incentives  (award  fees,  contractual  incentives).  An 
award  fee  provision  associated  with  successful  subcontract  management  would  provide 
an  entry  point  for  overseeing  the  subcontract  management  function  since  that  insight 
would  be  required  to  adequately  assess  subcontract  management  as  part  of  the  award  fee 
process.  Regardless  of  arrangement,  the  idea  of  sharing  risk  (in  general)  is  pervasive 
throughout  DoD.  The  government  is  accepting  a  portion  of  the  risk  by  allowing  the 
contractor  to  increase  their  profits  through  performance  awards.  The  key  to  the 
government’s  ability  to  enforce  schedule  and  cost  constraints  is  to  incentivize  the 
contractor’s  performance  to  increase  their  profit. 

The  Government’s  contract  with  GD  may  include  incentives  that  emphasize 
successful  performance  as  chief  integrator  and  configuration  manager.  The 
Government’s  primary  means  of  influencing  the  degree  to  which  a  CFE  arrangement 
reduces  their  risk  exposure  is  through  proactive  contract  language  that  holds  GD,  as  the 
prime  contractor,  responsible  and  accountable  for  potential  integration  and  configuration 
issues.  Additionally,  under  a  CFE  arrangement  GD  may  be  incentivized  by  rewarding 
effective  subcontractor  management.  The  proactive  contract  language,  combined  with 
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financial  incentives,  will  allow  the  Government  to  adequately  transfer  and  share  the 
program  risk  associated  with  a  CFE  arrangement. 

Another  method  of  risk  transfer  available  to  the  EFV  Program  Office,  under  a 
GFE  arrangement,  is  the  Integrated  Product  Team  (IPT)  Management  technique 
referenced  in  the  JSF  program  interview.  (Ref  27)  The  IPT  Management  structure  would 
assign  GD  the  leadership  role  of  the  IPTs  associated  with  the  MK-44  component  of  the 
EFV.  This  assignment  ensures  GD  has  knowledge  of  day-to-day  issues  involving  the 
MK-44  performance,  integration  and  configuration.  With  this  knowledge,  GD,  under  a 
GFE  arrangement,  will  be  more  proactive  and  diligent  in  managing  risk  issues  as  they 
arise. 

The  flip  side  of  the  IPT  Management  technique  is  the  potential  of  the  Government 
relinquishing  greater  control  to  GD  by  assigning  GD  personnel  as  IPT  leads.  The 
Government  is  able  to  reduce  this  potential  problem  by  assigning  IPT  members  with 
appropriate  knowledge  and  experience  to  ensure  a  GD  led  IPT  doesn't  evolve  into  a  run 
away  train. 

Additionally,  and  probably  more  difficult,  the  Government  should  assign  IPT 
members  who  will  provide  consistent  and  reliable  input  to  the  IPT  and  feedback  to  the 
Government.  The  Government,  to  manage  the  risk  associated  with  a  GFE  arrangement, 
should  avoid  managing  the  MK-44  procurement  and  integration  "by  committee".  EFV 
Program  Office  personnel  roles  should  be  clearly  defined  under  a  GFE  arrangement,  vice 
a  collateral  duty  for  the  "most  available"  individual. 

C.  CONCLUSION 

The  EFV  Program  Office's  risk  management  plan  will  be  extensive  and  should  be 
well  thought  out  with  respect  to  those  intangible  areas  identified  in  this  chapter.  The 
subjectivity  of  the  intangible  areas  makes  their  relevance  and  importance  undeterminable 
for  this  analysis.  However,  based  on  the  remaining  criteria  for  determining  an  effective 
risk  management  plan,  a  CFE  arrangement  will  provide  the  lowest  risk  option  with  the 
greatest  flexibility  to  proactively  mitigate  and  reduce  the  occurrence  and  impact  of 
potential  issues  associated  with  cost,  schedule,  performance  and 
integration/configuration. 
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V.  LESSONS  LEARNED  FROM  MAJOR  DOD  PROGRAMS 


A.  INTRODUCTION 

This  chapter  provides  insights  from  various  DoD  programs  that  have  successfully, 
thus  far,  analyzed  the  GFE  and  CFE  arrangements  for  procurement  and  integration 
decisions.  The  first  program  is  the  US  Army  Aviation  Command’s  (USAAC)  Apache 
Block  III  program.  The  Apache’s  30MM  chain  gun  is  also  manufactured  by  ATK  and  has 
been  integrated  under  a  CFE  arrangement  with  the  prime  contractor,  Boeing  Corporation. 
The  second  program  will  be  the  Joint  Strike  Fighter  (JSF).  The  key  parallel  between  the 
JSF  program  and  this  thesis  is  how  they  procure  and  integrate  the  engine.  Although  the 
physical  comparison  of  an  aircraft  engine  to  the  MK-44  is  not  completely  accurate,  the 
thought  processes  and  determining  factors  of  the  program  office  making  the  ultimate 
decision  to  incorporate  a  GFE  arrangement  for  the  aircraft  engine  is  germane  to  our 
analysis  of  the  MK-44  procurement. 

B.  APACHE  BLOCK  IH  PROGRAM 

An  interview  with  Lieutenant  Colonel  Vince  Tobin,  the  PM  of  the  Apache  Block 
III  upgrade  for  the  USAAC  Apache  Longbow  Attack  Helicopter  highlighted  multiple 
aspects  of  an  effective  GFE  versus  CFE  analysis  that  proved  valuable  to  this  thesis.  The 
opportunity  was  also  presented  to  interview  the  Senior  PM  for  Boeing  Corporation  (the 
prime  contractor),  Mr.  Robert  Kelly,  to  gain  insight  for  our  analysis  from  a  prime 
contractor’s  perspective. 

1.  Apache  Block  IH  and  a  GFE  Arrangement 

The  most  difficult  aspect  of  a  GFE/CFE  analysis,  from  the  author’s  perspective,  is 
assessing  the  risk  associated  with  each  arrangement  and  quantifying  that  risk  as  a  cost  or 
schedule  driver.  This  task  is  difficult  simply  due  to  the  unique  considerations  of  the 
Government  (non-profit)  arena  discussed  in  Chapter  IV.  ETC  Tobin  described  the  task  of 
translating  risk  into  a  measurable  cost  driver  as  absolutely  necessary  for  an  adequate 
comparison  of  the  two  arrangements.  The  reasoning  behind  deriving  a  cost  driver 
associated  with  various  types  of  program  risk  is  straight  forward;  with  a  GFE 
arrangement  the  entire  burden  of  risk  management  for  schedule,  performance,  and 
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configuration  management  among  other  risks  associated  with  the  MK-44  rests  solely  with 
the  Government.  LTC  Tobin  illustrated  with  an  example  from  the  Apache’s  Inertial 
Navigation  System.  This  system,  originally  procured  and  integrated  under  a  GFE 
arrangement,  was  applied  to  the  Apache  Longbow  under  the  prime  contractor,  Boeing 
Corporation.  According  to  LTC  Tobin,  whenever  there  was  a  problem  with  a  software 
load  on  the  Apache  Longbow  during  testing,  Boeing  initially  held  the  GFE  (Inertial 
Navigation  System)  responsible  for  the  software  failure.  As  a  result  of  the  GFE 
arrangement,  the  initial  claim  by  Boeing  required  the  Government  engineers  to  refute  the 
claim  through  additional  research  and  testing  at  a  tremendous  cost  in  both  program  time 
and  funding.  This  process  of  fault  determination,  vice  problem  solving,  created  friction 
between  the  Government  and  the  contractor  increasing  the  risk  of  both  cost  and  schedule 
overrun. 

Lesson  Learned:  A  GFE  decision  by  the  Government  requires  a  systematic  plan 
to  mitigate  the  potential  risks  associated  with  this  arrangement.  The  Government  must 
have  the  engineering  and  personnel  support  necessary  to  refute  false  claims  of  faulty  GFE 
performance  or  resolve  true  claims  of  faulty  GFE  performance.  Both  situations  will  add 
to  the  task  of  managing  and  mitigating  schedule  risk,  while  the  former  will  have  an 
additional  impact  on  budget  risk.  LTC  Tobin  noted  an  interesting  question,  “It  may  be 
cheaper  to  acquire  the  product  GFE  but  is  it  cheaper  in  the  long  run  when  the  weapon 
system  comes  out  the  door,  maintaining  it  and  taking  care  of  it?”  (Ref  20) 

2.  Apache  Block  III  and  a  CFE  Arrangement 

The  Apache  Block  III  program  decided  to  procure  and  integrate  the  30MM  gun  as 
CFE.  This  particular  decision  provided  real  world  benefits  to  combat  forces  during  Desert 
Storm.  The  US  Army  had  a  requirement  to  increase  the  fuel  capacity  of  the  Apache  to 
provide  greater  range  and  loiter  time.  The  decision  was  made  to  replace  a  portion  of  the 
ammunition  storage  with  greater  gas  tank  capacity.  Due  to  the  sensitivity  of  aircraft 
weight  shifts  and  balance,  implementing  this  engineering  change  proposal  was  a 
significant  undertaking.  The  CFE  arrangement  facilitated  the  successful  modification  in  a 
time  critical,  real  world  scenario.  The  Government  only  had  to  work  with  Boeing;  Boeing 
had  the  engineering  support,  control  of  all  past  configuration  efforts,  owned  all  past 

design  specifications  and  utilized  ATK  as  a  sub-contractor. 

36 


Lesson  Learned:  In  today’s  world  of  uncertainty  and  changing  requirements  for 
military  capability,  a  CFE  arrangement  provides  additional  flexibility  when  the 
improbable  requirement  is  time  sensitive  and  mission  critical.  The  Government  must  take 
this  into  consideration  as  they  analyze  a  decision  to  implement  a  CFE  or  GFE 
arrangement.  A  CFE  arrangement  has  the  potential  to  develop  multiple  solutions  at  a 
lower  cost  and  under  a  constrained  timetable. 

3.  CFE  Negative  Implications 

LTC  Tobin  provided  a  fair  and  balanced  assessment  of  a  CFE  arrangement  in  that 
this  arrangement  is  not  the  perfect  answer.  An  issue  of  concern  is  that  Boeing,  under  the 
CFE  arrangement,  owns  the  system,  including  the  30MM  gun.  Consequently,  the  US 
Army  must  get  a  Justification  and  Approval  for  a  sole  source  to  Boeing  whenever  they 
have  a  modification  or  change  proposal  on  the  system.  This  can  give  the  contractor 
leverage  knowing  that  the  Government  has  to  go  to  them;  this  can  create  a  tendency  for 
the  contractor  to  be  expensive.  There  is  value  added  in  CFE,  the  Government  needs  to 
hold  the  contractor  responsible  for  ensuring  the  system  operates  properly  in  this 
environment. 

4.  Configuration  and  Communication  Control 

The  Apache  Longbow  30MM  gun  CFE  arrangement  has  resulted  in  a  significant 
issue  concerning  configuration  control  for  the  program  office.  Configuration  control  of 
the  30MM  gun  was  contracted  to  Boeing  as  part  of  the  primary  contract. 

The  US  Army  unilaterally  modified  the  30MM  gun  on  the  Block  I  Apache.  Those 
Block  I  Apaches  are  scheduled  for  the  Block  III  upgrade  by  Boeing.  The  unilateral 
modifications  are  not  proprietary  to  Boeing,  therefore,  the  30MM  gun  configuration 
Boeing  expects  to  receive  for  the  Block  III  upgrade  is  different  from  the  modified  30MM 
gun  configuration  that  is  actually  on  the  Apache.  Contractually,  Boeing  is  the 
configuration  control  manager  and  will  only  apply  the  Block  III  upgrade  to  their  30MM 
gun  configuration.  Consequently,  Boeing  will  have  to  strip  the  modified  30MM  gun  to 
the  original  Boeing  configuration  to  apply  the  Block  III  upgrade.  Boeing  will  charge  all 
costs  associated  with  this  effort  to  the  Government  and  require  additional  time  to 
complete  the  Block  III  upgrade. 
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The  Government’s  desire  to  have  the  unilateral  modifications  integrated  with  the 
Apache  Longbow  during  the  Block  III  upgrade  is  agreeable  with  Boeing.  But  it  will  come 
at  a  cost  in  both  time  and  fimding  to  update  all  engineering  and  configuration 
management  documents. 

Lesson  Learned:  If  the  Government  decides  to  designate  the  contractor  as  the 
configuration  manager  it  must  be  aware  that  modifications  and  configuration  updates 
must  be  implemented  by  the  contractor  and  additional  funding  might  be  required  for 
future  situations.  Furthermore,  designating  the  contractor  as  the  configuration  manager 
authorizes  the  contractor  to  veto  the  Government  on  decisions  concerning  the  CFE.  For 
example,  Boeing  is  now  in  a  position  to  veto  the  Government’s  request  to  update  and 
modify  the  configuration  by  saying  they  are  not  able  to  engineer  that  particular 
equipment  or  are  not  capable  of  integrating  that  feature.  This  needs  to  be  identified  as  a 
potential  Government  issue  with  a  CFE  arrangement. 

5.  Sub-Contractor  Management 

According  to  Mr.  Kelly,  communication  between  Boeing  and  ATK  has  been 
positive  and,  with  Boeing’s  ability  to  effectively  manage  ATK  as  a  sub-contractor,  the 
above  issue  has  been  resolved.  Because  ATK  is  now  a  Boeing  sub-contractor,  there  have 
been  no  issues  with  this  situation.  Of  note,  Boeing  had  previously  owned  ATK  and  those 
established  relationships  provide  some  explanation  for  the  “very  positive  working 
relationship”  that  currently  exists  between  Boeing  and  ATK.  LTC  Tobin  concurred  that 
the  US  Army  had  not  encountered  any  problems  with  ATK  being  a  sub-contractor  to 
Boeing.  In  fact,  LTC  Tobin  indicated  that  Boeing  is  far  better  staffed  and  equipped  than 
the  Government  to  manage  ATK.  He  noted  that  contractors  are  able  to  take  advantage  of 
Enterprise  Resource  Planning  systems  and  other  tools  of  this  nature. 

6.  Apache  Conclusion 

The  question  was  asked  if  LTC  Tobin  had  to  do  it  all  over  again  how  would  he 
purchase  the  gun.  He  responded  that  he  would  use  CFE  again.  He  stated  he  had  no 
analysis  to  back  this  up  but  he  felt  that,  most  of  the  time,  the  benefits  of  CFE  outweigh 
the  costs.  The  risks  that  are  incurred  with  GFE  that  are  not  easily  identifiable  need  to  be 
considered.  He  also  stated  that  if  the  Government  makes  the  decision  to  use  GFE  they 
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need  to  keep  their  eyes  open  because  the  burden  is  on  the  Government.  This  burden 
includes  the  extra  engineering  and  the  additional  oversight  required  to  manage  situations. 
(Refs.  20  and  21) 

C.  JSF  PROGRAM 

The  interview  with  Stony  MacAdams,  the  Propulsion  Acquisition  Manager  for  the 
JSF  over  the  past  four  years,  provided  experience  oriented  insights  for  an  effective  GFE 
versus  CFE  analysis.  The  JSF  Program  Office  has  a  GFE  arrangement  with  Pratt  Witney 
and  GE/Rolls  Royce  to  provide  the  JSF  engine  to  Lockheed  Martin,  the  prime  contractor 
for  the  JSF. 

1.  JSF  Program  Maintains  “System”  View 

The  JSF  program  procures  the  engine  through  a  GFE  arrangement  with  the 
“engine  guys”  (PW  and  GE).  The  engine  is  provided  to  the  “plane  guys”  (LHM)  for 
integration.  Mr.  MacAdams  used  these  terms  to  establish  the  idea  that  under  a  CFE 
arrangement,  and  in  situations  requiring  modifications  or  configuration  changes  as  a 
result  of  operational  testing  and  evaluation,  the  “plane  guys”  may  not  have  a  system 
approach  to  assessing  subject  modifications.  For  instance,  if  the  JSF  had  reported  power 
issues  during  take-off,  the  “plane  guys”  could  simply  present  the  power  issue  to  the 
“engine  guys”  (transferring  the  risk)  with  direction  to  fix  the  engine  when  engine  output 
is  already  maximized.  The  more  prudent  approach  to  a  perceived  power  issue  would  be  to 
assess  the  entire  system.  This  would  include  determining  if  weight  distribution  is 
incorrect  or  the  aircraft  weight  is  outside  of  specifications  due  to  ordnance  or  fuel  load. 
There  may  be  other  factors  contributing  to  a  perceived  power  issue  that  may  have  system 
implications. 

Mr.  MacAdams’  point  is  that  the  program  office  is  the  entity  with  a  true  “system” 
view  of  the  JSF  and  a  GFE  arrangement  with  the  “engine  guys”  will  prevent  the  prime 
contractor  or  “plane  guys”  from  making  decisions  without  the  benefit  of  a  whole  system 
analysis.  Additionally,  the  JSF  engine  is  a  key  subsystem  representing  a  high  level  of 
technical  risk  and  a  majority  of  program  cost,  warranting  the  GFE  arrangement. 

Lesson  Learned:  The  continuing  increase  in  the  complexity  of  acquisition 

programs  guarantees  a  PM  will  have  to  work  with  multiple  large  contractors  to  provide 

the  desired  product  at  the  end  of  the  acquisition  process.  The  PM  must  evaluate  the 
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inherent  risk  and  scope  of  a  particular  subsystem.  The  PM  must  then  determine  whether 
that  subsystem  should  be  procured  with  a  GFE  or  CFE  arrangement  depending  on  several 
variables,  one  of  which  is  the  PM’s  ability  to  effectively  manage  the  whole  system 
through  the  acquisition  cycle. 

2.  JSF  Program  Integrated  Product  Team  (IPX)  Management  Structure 

Mr.  MacAdams  provided  some  insights  concerning  the  negative  perception  of 
GFE  arrangements  within  the  program  office.  To  combat  this  perception  he  ceased  using 
the  term  GFE  and  addressed  the  arrangement  as  an  IPT  Management  Structure.  Within 
this  structure,  each  subsystem  has  an  IPT  and  LHM  or  the  prime  contractor  has  the  IPT 
lead  in  all  cases,  regardless  of  GFE  or  CFE  status.  This  reinforces  the  contractual 
requirement  that  LHM  perform  duties  as  primary  integrator  responsible  for  all  subsystem 
interfaces  and  performance.  The  IPT  structure  ensures  that  the  prime  contractor  or  their 
representative  is  involved  with  day-to-day  subsystem  issues.  This  structure  mitigates  the 
risk  that  prime  contractors  will  claim  non-performance  against  a  GFE  subsystem 
contractor.  The  prime  contractor  is  aware  of  all  integration,  configuration  and 
performance  issues  through  the  IPTs. 

Lesson  Learned:  The  government  has  the  ability  to  delegate  and  empower  the 
prime  contractor  as  the  chief  integrator  of  all  subsystems.  This  can  be  accomplished 
whether  a  subsystem  is  procured  with  a  GFE  or  CFE  arrangement,  with  the  CFE 
arrangement  making  this  delegation  more  automatic  and  less  reliant  on  effective  contract 
language  and  administration.  Using  IPTs  is  already  the  norm  for  most  program  offices. 
However,  ensuring  the  prime  contractor  has  the  lead  on  all  IPTs  is  more  the  exception. 
With  a  succinct,  detailed  and  appropriately  incentivized  contract,  the  prime 
contractor/chief  integrator  should  request  the  lead  position  on  all  IPTs. 

3.  JSF  Program  and  GFE  vs  CFE 

Mr.  MacAdams  provided  the  perspective  of  a  seasoned  acquisition  professional 

concerning  when  he  would  utilize  a  CFE  arrangement.  According  to  Mr.  MacAdams, 

“Do  CFE  when  there  is  value  added  by  them  (the  prime  contractor)  doing  the  work.”  The 

government  is  going  to  pay  a  premium  to  the  prime  contractor  under  a  CFE  arrangement 

regardless  of  subsystem  or  contractor.  According  to  MacAdams,  that  premium  should  be 

considered  a  fee  for  value  added  performance.  If  there  is  no  value  added  resulting  from 
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the  CFE  arrangement,  the  government  is  paying  the  prime  contractor  pass  through  fees  or 
non-value  added  costs.  The  idea  of  transferring  risk  to  the  prime  contractor  is  incorrect. 
First,  a  solid  contract  is  more  than  capable  of  ensuring  a  level  of  risk  mitigation  is 
established  from  the  beginning.  Secondly,  government  acquisition  professionals  operate 
in  a  predominantly  cost-reimbursement  contract  environment.  This  ensures  the 
government  accepts  the  risk  of  schedule  slips  and  cost  overruns  regardless  of  CFE  or 
GFE  arrangements. 

When  asked  about  using  a  GFE  arrangement,  MacAdams  indicated  that  when 
DoD  has  the  manpower  base  and  infrastructure  to  support  a  particular  subsystem 
development  and  production,  along  with  a  history  of  such  performance,  a  GFE 
arrangement  makes  the  most  sense.  In  this  case,  MacAdams  is  referring  to  the  jet  aircraft 
engine  technical  and  design  expertise  resident  in  DoD  along  with  a  long  history  of 
successful  engine  programs. 

Lesson  Learned:  The  government  must  identify  and  quantify  the  value  added 
that  offsets  the  premium  required  by  a  prime  contractor  under  a  CFE  arrangement.  If 
there  is  no  value  added  by  the  prime  contractor,  the  PM  will  be  hard  pressed  to  justify 
paying  a  premium  for  the  CFE  arrangement.  Additionally,  the  PM  must  be  aware  of  the 
type  of  contract  instrument  and  contract  language  being  used  to  determine  the  actual  risk 
a  CFE  arrangement  would  transfer  from  the  government  to  the  prime  contractor. 

The  PM  must  be  aware  of  internal  technical,  design  and  support  expertise 
available  for  a  particular  subsystem.  The  PM  must  determine  if  that  expertise  is  adequate 
for  the  GFE  arrangement.  The  PM  should  review  available  history  on  similar  subsystem 
procurements  and  evaluate  specific  trends  or  issues  relevant  to  their  program. 
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VI.  CONCLUSION 


A.  INTRODUCTION 

The  primary  objective  of  this  thesis  was  to  examine  what  decisions  and  types  of 
analysis  should  be  made  when  confronted  with  a  multiple  contractor  acquisition  and 
integration  issue  such  as  GFE  versus  CFE.  The  secondary  objective  was  to  educate  and 
create  a  document  of  lessons  learned  that  will  help  future  Program  Managers  (PM)  be 
able  to  better  analyze  the  correct  approach  to  deciding  whether  to  purchase  GFE  or  CFE. 

The  research  effort  began  with  a  background  of  the  EFV  program  and  the  history 
behind  the  program.  The  next  item  of  discussion  was  the  effect  of  cost  on  the  decision 
making  process  with  a  GFE  or  CFE  arrangement.  The  cost  analysis  was  followed  by  how 
an  effective  and  proactive  risk  management  plan  would  impact  the  decision.  The  final 
discussion  point  aimed  at  gaining  insight  from  current  acquisition  programs  to  include  the 
US  Army  Apache  program  and  the  Joint  Strike  Fighter  Program.  The  conclusions  from 
this  research  are  contained  below. 

B.  CONCLUSION 

The  primary  research  question  focuses  on  whether  the  procurement  and 
integration  of  the  MK-44  is  more  advantageous  to  the  Government  under  a  GFE  or  CFE 
arrangement? 

In  the  end,  the  cost-benefit  analysis  for  the  EFV  Program  Office  will  be  a 
comparison  between  the  GD  “insurance  premium”  (in  addition  to  contract  performance 
incentives)  equal  to  the  MK-44  cost  increase  under  a  CFE  arrangement  versus  the  benefit 
or  value-added  by  GD  as  the  prime  contractor  under  a  CFE  arrangement.  Fundamentally, 
the  government  must  have  value-added  to  the  EFV  acquisition  process  to  justify  paying 
GD  a  14%  premium  to  manage  ATK  as  a  subcontractor. 

One  of  our  secondary  research  questions  aimed  at  determining  if  there  are  certain 
characteristics  of  a  component  or  subsystem  that  would  inherently  lead  a  PM  to  execute  a 
CFE  or  GFE  arrangement.  From  our  discussions  with  other  DoD  Acquisition  Program 
Officials  experienced  in  utilizing  both  types  of  arrangements,  we  have  developed  five 
fundamental  characteristics  that  will  objectively  lead  to  either  a  CFE  or  GFE 
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arrangement.  Not  developed  are  the  more  subjective  issues  a  PM  must  account  for  in 
making  this  decision  -  reflecting  that  DoD  acquisition  is  more  of  an  art  than  a  science. 

The  first  characteristic  is  the  level  of  technical  risk  associated  with  the  subsystem 
or  component.  The  lower  the  technical  risk,  the  less  likely  that  a  PM  would  feel  the  need 
to  be  directly  involved  with  the  design,  development  or  production.  This  is  particularly 
true  of  a  commercial  item  as  opposed  to  a  government  developmental  item.  In  this  case, 
the  hands-off  approach  would  facilitate  a  CFE  arrangement.  The  opposite  holds  when  a 
component  or  subsystem  with  a  high  level  of  technical  risk  demands  a  more  hands-on 
approach  by  the  PM,  particularly  if  the  component  or  subsystem  holds  the  majority  of  the 
“program’s”  technical  risk.  In  this  case,  the  PM  will  lean  towards  a  GFE  arrangement  to 
ensure  that  appropriate  awareness  and  risk  management  efforts  are  executed.  The  MK-44 
falls  in  the  low  technical  risk  category  that  should  lend  it  to  the  CFE  arraignment. 

The  second  characteristic  is  the  cost  of  the  component  or  subsystem,  as  a 
proportion  of  total  program  cost.  The  lower  the  unit  cost,  the  less  effort  required  on  the 
part  of  the  PM  to  manage  and  control  the  cost.  Additionally,  a  CFE  arrangement 
increases  the  cost  for  the  component  or  subsystem.  The  lower  the  original  unit  cost,  the 
lower  the  cost  increase  for  a  CFE  arrangement.  The  PM  will  be  able  to  justify  the 
additional  cost  of  a  CFE  arrangement  with  greater  conviction.  The  higher  the  unit  cost, 
the  harder  it  is  to  justify  the  cost  increase  for  a  CFE  arrangement.  The  MK-44  lends  itself 
to  a  CFE  arrangement  with  a  component  acquisition  cost  of  just  2%  of  the  EFV  unit  cost 
and  a  predictable  CFE  premium  equal  to  .3%  of  the  EFV  unit  cost. 

The  third  characteristic  is  the  maturity  of  the  contractor  and  its  production 
processes.  The  more  reliable,  consistent  and  mature  a  contractor's  production  processes 
for  a  particular  item,  the  more  likely  that  item  is  to  be  considered  for  a  CFE  arrangement. 
If  there  are  unresolved  issues  or  inconsistencies  with  an  unproven  product  or  contractor, 
the  PM  will  most  likely  insist  on  a  direct  relationship  with  the  contractor  to  ensure 
positive  control  and  risk  management.  The  EFV  Program  Office  considers  ATK’s  MK- 
44  production  capability  to  be  a  mature  process  resulting  in  a  reliable  product. 
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Additionally,  our  research  interview  with  the  Apache  Program  Office  indicated  ATK 
received  favorable  remarks  as  a  mature,  responsive  subcontractor.  Therefore,  the  MK-44 
acquisition  would  be  best  suited  to  a  CFE  arrangement. 

The  fourth  characteristic  is  whether  the  particular  item  is  sole  sourced  or 
competed.  A  competed  item  may  allow  the  Government  to  negotiate  a  lower  cost 
contract  under  a  GFE  arrangement,  while  a  sole  source  item  will  be  contracted  at  the 
same  cost  regardless  of  whether  there  is  a  CFE  or  GFE  arrangement  assuming  the 
Government  and  Prime  Contractor  have  similar  bargaining  powers.  The  exception  to  this 
is  the  ability  of  one  party  (Government  or  prime  contractor)  to  achieve  economies  of 
scale  (EOS)  through  a  high  volume  procurement.  This  determination  would  hinge  on  the 
probability  of  one  party  or  the  other  being  able  to  gamer  such  EOS.  Unless  such 
arrangements  already  exist  and  are  advertised,  this  assessment  is  difficult  for  two  reasons. 
First,  it  demands  looking  into  the  future,  a  perspective  not  common  in  the  DoD 
acquisition  community.  Second,  this  assessment  depends  on  knowing  the  business  plans 
of  two  commercial  organizations  operating  for  profit.  Determining  the  ability  of  one 
company  to  achieve  EOS  and  the  degree  to  which  another  will  allow  EOS  is  difficult  and 
unreliable.  Barring  particular  arrangements  identifying  EOS  one  way  or  the  other,  a  sole 
sourced  item  is  not  a  reasonable  factor  for  determining  which  arrangement  will  be  more 
favorable  in  every  instance.  The  MK-44  is  a  sole  sourced  item,  however,  according  to 
EFV  Program  Office  personnel,  there  is  uncertainty  underlying  the  assignment  of  a  unit 
price  under  a  CFE  arrangement.  In  this  instance,  the  Government  is  not  clear  that  this 
particular  sole  sourced  item  will  have  a  similar  unit  price  under  the  two  arrangements. 

The  fifth  characteristic  is  determining  whether  there  is  value-added  as  a  result  of  a 
CFE  arrangement.  This  determination  depends  on  how  the  item  in  question  is  viewed 
relative  to  the  whole  system.  Given  the  first  four  characteristics  are  identified  in  a 
particular  item,  i.e.  the  item  is  sole  sourced,  has  a  low  level  of  technical  risk  with  a  low 
cost  share  relative  to  the  whole  system  and  the  contractor/item  is  proven  with  a  mature, 
reliable  production  process,  in  order  to  utilize  CFE  arrangement,  the  prime  contractor 
must  provide  value-added  processes  to  offset  the  additional  cost.  More  often  than  not, 
the  value-added  processes  will  come  from  the  prime  contractor's  function  as  chief 
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integrator.  The  prime  contractor's  ability  to  consistently  and  flawlessly  integrate  the 
potential  CFE  item  with  the  whole  system  will  determine  the  value-added.  The  key  to  the 
value-added  determination  is  the  extent  to  which  a  particular  item  requires  considerable 
integration  processes  and  encompasses  a  high  degree  of  integration  risk. 

For  example,  a  potential  CFE  item  may  require  assembly  with  two  bolts  and  nuts 
tightened  to  a  specific  torque.  That  situation  would  encompass  little  risk  with  few 
processes  and  would  be  difficult  to  determine  a  value-added  commensurate  with  the 
additional  cost  of  the  CFE  arrangement.  However,  if  the  item  has  more  detailed 
assembly  processes  or  software  integration  processes  requiring  minimal  variation  and 
encompassing  a  higher  degree  of  integration  risk,  the  value-added  by  the  prime  contractor 
implementing  positive  control  over  integration  will  be  worth  the  additional  cost  of  a  CFE 
arrangement.  The  MK-44’s  current  integration  falls  near  the  center  of  a  integration 
complexity  scale  with  multiple  software  interfaces  on  one  end  of  the  spectrum  and  the 
previously  mentioned  bolt  and  nut  integration  on  the  other  end  of  the  spectrum.  The 
caveat  for  the  MK-44,  making  the  value-added  processes  more  beneficial  and  in-line  with 
the  CFE  premium,  is  the  potential  for  future  interoperable  and  upgradeable  capabilities. 

There  are  also  the  subjective  considerations  that  must  be  evaluated  by  the 
program  office.  The  last  contact  with  the  Program  Office  indicated  that  these  subjective 
areas  are  currently  being  evaluated.  Their  intent  is  to  subsume  what  we  have  developed 
quantifiably  and  incorporate  their  findings  to  produce  a  business  case  analysis  for  the 
EFV  Program  Office. 

The  key  findings  of  our  research  indicate  the  MK-44  procurement  and  integration 
processes  should  be  executed  under  a  CFE  arrangement  for  two  primary  reasons.  First, 
GD  is  capable  of  and,  as  the  prime  contractor  and  chief  integrator,  will  provide  value- 
added  processes  commensurate  with  providing  the  Government  a  reliable  EFV. 

Secondly,  an  evaluation  of  a  potential  risk  management  plan  indicates  the  Government 
will  be  selecting  the  lower  risk  option,  with  respect  to  the  procurement  and  integration  of 
the  MK-44,  by  incorporating  a  CFE  arrangement. 

C.  AREAS  FOR  FURTHER  RESEARCH 

As  a  result  of  this  research  effort,  the  researchers  have  identified  some  areas  for 

further  research.  First,  if  the  USMC  (EFV)  goes  with  a  CFE  arrangement  and  the  US 
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Navy  (LPD  17)  procures  the  MK-44  under  a  GFE  arrangement,  GD  will  be  the 
configuration  manager  for  the  USMC,  while  the  Navy  will  manage  their  configuration  in- 
house.  As  EFV’s  become  cargo  for  the  LPD  17,  the  potential  for  MK-44  parts  to  be 
interchanged  does  exist.  In  the  event  of  an  accident  as  a  result  of  parts  being 
interchanged  or  accountability  and  maintainability  with  interchangeable  parts,  the 
investigation  process  could  become  intertwined  with  two  different  configuration 
managers. 

The  second  item  for  further  research  is  the  establishment  of  a  service  wide 
overhead  rate  to  be  used  for  A-76  studies  to  determine  an  appropriate  opportunity  cost  for 
the  Government.  The  A-76  documentation  used  for  research  promulgated  the  concept  of 
using  a  12%  overhead  rate  across  the  board  (DoD  wide).  However,  the  A-76  regulation 
further  stipulated  that  each  service  is  authorized  to  develop  its  own  justifiable  estimate 
for  an  overhead  rate.  Thus  far,  there  does  not  seem  to  be  any  evidence  that  the  USMC 
has  established  such  a  figure. 

The  third  issue  for  further  research  would  be  to  determine  the  plausible  benefit  to 
the  DoD  of  establishing  a  medium  caliber  weapon  system  Program  Manager  to 
consolidate  and  procure  all  medium  caliber  requirements.  Our  research  seems  to  indicate 
a  requirement  from  across  the  services  for  medium  caliber  weaponry.  One  of  our 
considerations  was  the  ability  of  the  Government  to  establish  EOS  with  a  selected 
contractor  based  on  high  volume  requirements.  A  medium  caliber  program  office  may  be 
able  to  take  advantage  of  EOS  more  readily  than  individual  programs.  This  would  not  be 
unprecedented.  There  are  small  caliber  and  artillery/tank  program  offices  to  consolidate 
requirements  for  that  specific  weaponry. 
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APPENDIX  A:  HISTORY  OF  BURDEN  RATES 


Jul-01 

WBS/CES  Description 

Forecast 

Equation  /  Throughput 

**  GDAMS  MAKE/BUY  ** 

Material  Burden 

matlBurden 

138.97% 

((l+OH)  *  (l+G&A)  * 
(1+Fee)  +  (l+OH)  * 
(l*COM)) 

Material  Burden  for  items  exceeding  $100,000 

matlBurdenEx 

117.42% 

((l+G&AEx)  *  (1+Fee)) 

Material  Overhead 

GDAMSMOH 

4.37% 

0.0437 

Cost  of  Money 

GDAMSCOM 

0.97% 

0.0097 

Material  Related  Overhead  Rate 

OH 

8.00% 

0.08 

G&  A  Rate 

G&A 

12.00% 

0.12 

G&A  Rate  on  items  over  $100k 

G&AEx 

3.00% 

0.03 

Profit  Percentage 

Fee 

14.00% 

0.14 

Cost  of  Money 

COM 

1.00% 

0.01 

Other  Direct  Costs  Rate 

ODC 

106.45% 

1 

WBS/CES  Description 

Forecast 

Equation  /  Throughput 

$201,126.76 

MK44  Cannon  Mod  1 

$186,381.00 

30MM  Gun  Control  UnitMK44  Cannon  Mod  1 

$9,700.00 

Borescope 

$518.00 

Rod,  Section,  Cleaning 

$16.50 

Rod,  Section,  Cleaning 

$14.66 

Handle  Assembly 

$62.88 

Handl  Control  Unit 

$4,433.72 

Integral  Gun  Mount 

$21,169.60 

Secondary  Weapon  (Coaxial  Machine  Gun) 

M240  (7.62MM) 

$5,344.00 

Support  Equipment 

$0.00 

Special  Tools 

Jui-02 

WBS/CES  Description 

Forecast 

Equation  /  Throughput 

**  GDAMS  MAKE/BUY  ** 

Material  Burden 

matlBurden 

139.00% 

((1+MRO)  *  (l+G&A) 

*  (1+Fee)  +  (1+MRO) 

*  (l*COM)) 

Material  Burden  for  items  exceeding  $100,000 

matlBurdenEx 

117.00% 

((l+G&AEx)  *  (1+Fee)) 

Material  Burden  on  GFE 

matlBurdenGFE 

11.00% 

0.11 

GDAMSCOM 

1.00% 

0.01 

Material  Related  Overhead  Rate 

MRO 

8.00% 

G&A  Rate 

G&A 

0.1192 
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MAEI-Maior  End-Item  Rate  ($100k 


Profit  Percentage 


G&AEx 

3.00% 

Fee 

14.00% 

COM 

1.00% 

Cannon 


MK44  Cannon  Mod  1 


30MM  Gun  Control  UnitMK44  Cannon  Mod  1 


Borescope _ 

Rod,  Section,  Cleaning _ 

Rod,  Section,  Cleanin 


Handle  AssembI 


Handl  Control  Unit 


Support  Equipment _ 

Special  Tools 


$209,599.67 

$197,959.41 


$183,445.87 


$9,547.24 


$61.89 


$4,363.90 


$3,552.95 

$2,827.46 


[Cost  Throughput] 
[Cost  Throughput] 
Cost  Throughput! 


[Cost  Throughput] 
[Cost  Throughput] 


_ Dec-02 

WBS/CES  Description 


**  GDAMS  MAKE/BUY  ** 


Material  Burden  matlBurden 


Material  Burden  for  items  exceeding  $100,000  matlBurdenEx 


Material  Burden  on  GFE  matlBurdenGFE 


139.00% 


117.00% 


11.00% 


((1+MRO)  *  (l+G&A) 

*  (1+Fee)  +  (1+MRO) 

*  (l*COM)) 
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Material  Burden 

matlBurden 

139.00% 

((1+MRO)  *  (l+G&A) 

*  (1+Fee)  +  (1+MRO) 

*  (l*COM)) 

Material  Burden  for  items  exceeding  $100,000 

matlBurdenEx 

117.00% 

((l+G&AEx)  *  (1+Fee)) 

Material  Burden  on  GFE 

matlBurdenGFE 

11.00% 

0.11 

Cost  of  Money 

GDAMSCOM 

1.00% 

0.01 

Material  Related  Overhead  Rate 

MRO 

8.00% 

0.08 

G&  A  Rate 

G&A 

0.1192 

MAEI-Major  End-Item  Rate  ($100k) 

G&AEx 

3.00% 

0.03 

Profit  Percentage 

Fee 

14.00% 

0.14 

Cost  of  Money 

COM 

1.00% 

0.0097 

Other  Direct  Costs  Rate 

ODC 

107.00% 

1 

ARMAMENT  (P)  GFE 

$189,606.34 

Cannon 

$182,884.09 

MK44  Cannon  Mod  1 

$182,884.09 

Dec-03 

WBS/CES  Description 

Forecast 

Equation  /  Throughput 

**  GDAMS  MAKE/BUY  ** 

Material  Burden 

matlBurden 

134.00% 

((1+MRO)  *  (l+G&A) 

*  (1+Fee)  +  (1+MRO) 

*  (l*COM)) 

Material  Burden  for  items  exceeding  $100,000 

matlBurdenEx 

116.00% 

Material  Burden  on  GFE 

matlBurdenGFE 

8.00% 

0.0806 

Cost  of  Money 

GDAMSCOM 

1.00% 

0.0053 

Material  Related  Overhead  Rate 

MRO 

8.00% 

0.0799 

G&A  Rate 

G&A 

8.00% 

MAEI-Major  End-Item  Rate  ($100k) 

G&AEx 

2.00% 

0.0208 

Profit  Percentage 

Fee 

14.00% 

0.14 

Cost  of  Money 

COM 

1.00% 

0.0053 

Other  Direct  Costs  Rate 

ODC 

107.00% 

1 

ARMAMENT  (P)  GFE 

$189,606.34 

Cannon 

$182,884.09 

MK44  Cannon  Mod  1 

$182,884.09 

May-04 

WBS/CES  Description 

Forecast 

Equation  /  Throughput 

**  GDAMS  MAKE/BUY  ** 

Material  Burden 

matlBurden 

132.70% 

((1+MRO)  *  (l+G&A) 

*  (1+Fee)  +  (1+MRO) 

*  (l*COM)) 

Material  Burden  for  items  exceeding  $100,000 

matlBurdenEx 

116.30% 

((l+G&AEx)  *  (1+Fee)) 

Material  Burden  on  GFE 

matlBurdenGFE 

7.00% 

0.0698 
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GDAMSCOM 

0.50% 

0.0053 

Material  Related  Overhead  Rate 

MRO 

8.00% 

0.0799 

G&  A  Rate 

G&A 

7.30% 

0.07322 

MAEI-Major  End-Item  Rate  ($100k) 

G&AEx 

2.00% 

0.02016 

Profit  Percentage 

Fee 

14.00% 

0.14 

Cost  of  Money 

COM 

0.50% 

0.0053 

Other  Direct  Costs  Rate 

ODC 

106.90% 

1 

ARMAMENT  (P)  GFE 

$189,606.34 

Cannon 

$182,884.09 

MK44  Cannon  Mod  1 

$182,884.09 

[Cost  Throughput] 
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APPENDIX  B:  GENERAL  DYNAMICS  MATERIAL  BURDEN 

RATES 


GFE 

Actuals 

N/A 

Estimated 

Cost  burden 
factor 

CY99 

CYOO 

CYOl 

CY02 

CY03 

CY04 

CY05 

CY06 

CY07 

CY08 

Unit  cost 
more  than 
$100,000 

0.03 

0.03 

0.03 

0.02 

N/A 

0.02 

0.02 

0.02 

0.02 

0.02 

GD  Supply 

Actuals 

N/A 

Estimated 

Cost  burden 
factor 

CY99 

CYOO 

CYOl 

CY02 

CY03 

CY04 

CY05 

CY06 

CY07 

CY08 

Unit  cost 
more  than 
$100,000 

0.03 

0.03 

0.03 

0.02 

N/A 

0.02 

0.02 

0.02 

0.02 

0.02 
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APPENDIX  C:  OUTBRIEF  TO  EFV  PROGRAM  OFFICE 


AUTHORS; 

MAJ  JAMES  HOWARD,  USMC 
CAPT  PATRICK  COLLINS,  USMC 


RESEARCH  QUESTIONS 


Primary  Research  Question: 


•  Is  the  procurement  and  integration  of  the  MK-44  more 
advantageous  to  the  Government  under  a  GFE  or  CFE 
arrangement? 

-  Assumed  a  default  position  of  GFE  arrangement 

-  Developed  a  Cost-Benefit  analysis  for  executing  a 
CFE  arrangement 
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Conclusions  and/or 
Recommendations 


1 .  The  MK-44  is  a  potential  CFE  item. 

2.  CFE  is  similar  to  paying  an  “insurance 
premium”. 

3.  CFE  must  be  a  value-added 
arrangement  to  justify  the  premium. 

4.  Subjective  considerations  must  be 
evaluated  by  program  office. 


11/5/2004 


MK-44  Cost  Drivers 


•  MK-44  as  CFE 

-  MK-44  Unit  Cost 

•  $212,163  used  for 
analysis 

-  GDLS  Profit  Rate 

•  14%  used  for  analysis 

-  GDLS  G&AEx  Rate 

•  2%  used  for  analysis 


•  MK-44  as  GFE 

-  MK-44  Unit  Cost 

•  $186,541  used  for 
analysis 

-  GDLS  Burden  Rate 

•  2%  used  for  analysis 

-  EFV  program 
personnel  opportunity 
cost 

-  Additional  Risk 


Cost  Comoarison  Chart 


57 


Cost  in  Context 


MK-44  is  2%  of  EFV 

Unit  Cost 

-  EFV  unit  cost  is 
estimated  $7-1 OM;  we 
used  $8.5M 

-  GFE  MK-44  unit  cost 
of  $186,541 


.-JA 


1  f|ui|<USTWM«5U^n^ 


11/5/2004 


NFS 


CFE  Cost  in  Context 


14%  Premium  to  GDIS 

-  $25,600  per  MK^4 

-  .3%  of  EFV  Unit  Cost 

Program  Cost  (FY04  $) 

-  935  EFV’s 

•  $7.95B  Acq  Cost 

-  935  MK-44’s 

•  $23.9M  CFE  Acq  Premium 

•  .3%  increase  in  Program 
Acq  Cost 


0^% 


DEFV  Unit  Cost 
■  MK-44  Unit  Cost 
□  CFE  Premium 
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GFE 

-  Accepted  risk  is  dependent  on  contract 
language  and  negotiation 

-  Integration  and  configuration  risk 

-  Management  effort  required  vs.  personnel 
capabilities 

-  Infrastructure  and  funding  support 
-Air  Burst  Technology 


11/5/2004 


Mitigation  of  Risk  Factors 

•  GFE 

-  Contract  Language  -  (i.e.,  JSF,  ACA) 

-  IPT  Management  teams  of  GFE  item 

-  Clearly  define  role  of  personnel 

-  Funds  need  to  be  authorized 
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CFE 

-  No  value-added  processes 

•  Pass  through  fee 

-  Lose  direct  relations  with  ATK;  intangibles 

-  With  Cost-Reimbursable  contract;  risk  not 
transferred  to  contractor 


Mitigation  of  Risk  Factors 

•  CFE 

-  Need  to  ensure  the  value-added  is  worth  the 
price  of  the  CFE  premium 

-  Need  to  hold  the  Prime  accountable  by  being 
proactive 

-  Ensure  funding  is  available 
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Characteristics  of  CFE  and 
GFE  Items 


CFE 

-  Low  technical  risk 

-  Low  cost 

-  Sole  source  item 

-  Prime  provides  value- 
added  processes  for 
integration 

-  Mature  production 
process 

-  Reliable/proven 
product 


GFE 

-  High  technical  risk 

-  High  cost 

-  High  visibility 

-  Ability  to  compete 
requirement/negotiate 

-  Prime  does  not 
perform  value-added 
processes 

-  Initial  production  item 
or  new  vendor 


Where  does  the  MK-44  fall? 


MK-44 

-  Low  technical  risk  item 

-  Low  cost  (relative  to  total  cost  of  EFV) 

-  Sole  source  item;  no  requirement  for  competition 

-  GDLS  will  provide  value-added  processes... 

•  By  integrating  the  MK-44  with  the  turret 

•  By  acting  as  configuration  manager 

•  Potentially  achieving  EOS  on  future  MK-44  buys 

-  MK-44  is  a  reliable,  proven  product 

-  ATK  is  reputable  business  with  a  mature  production 
process  for  the  MK-44 


11/5/2004 
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Intangible  Influences 


Opportunity  Cost  of  EFV  Program 
employees  under  a  GFE  arrangement 

-  DoD  guidance  (A-76)  for  outsourcing 
determination 

Quantifying  Risk  Areas 


Intangible  Influences 


Configuration  issue  with  Navy  GFE  (LPD) 

-  Potential  issue  (outside  scope  of  project) 

Economies  of  Scale  (EOS) 

-  Potential  unit  price  reduction 

-  Dependent  on  future  unknown  contracts 

Impact  of  Super  40/Air  Burst 
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Conclusions  and/or 
Recommendations 


1 .  The  MK-44  is  a  potential  CFE  item. 

2.  CFE  is  similar  to  paying  an  “insurance 
premium”. 

3.  CFE  must  be  a  value-added 
arrangement  to  justify  the  premium. 

4.  Subjective  considerations  must  be 
evaluated  by  program  office. 
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APPENDIX  D:  ASSOCIATE  CONTRACTOR  CLAUSE  JSF 

PROGRAM 


N00019-02-C-3003 
NOOOl  ^-OO-Pi  PZD59 


■srKFnTfr.F 

H-13  ASSOCIATE  CONTRACTOR  CLAUSE  (NAVAIR  5252-245-9520]  (MAY  1992) 

{a)(  1)  This  clause  is  inietided  to  ensure  that  there  will  be  appropriate  coordinaticHiyinicgration  of  work 
by  the  associate  coiuractors  to  ensure  complete  cainpatJbilit>'  between  equipment,  data,  and  services, 
prcveni  unnecessary  duplication  of  effon,  and  in  order  to  majtimizc  commonaliiy. 

(2)  The  price  of  this  contract  makes  provision  for  the  performance  of  the  work  cailed  for  in  the 
Associate  Contractor  Agreenf>ents  as  required  by  this  clause,  in  support  of  this  coniraci. 

(b)  The  Associate  Ccmcniciors  are  as  follows: 

Contractor  Responsibility 

Lockheed  Martin  Tactical  Aircraft  Systetns  Air  System 

General  Electric  Aircraft  Engines  Propulsion  System 

(c)  The  contractor  shaJJ  work  and  mainiain  close  Liaisoa  with  the  associate  contractors  listed  in 
paragraph  (b)  above.  In  order  to  assure  accompli shment  of  this  □bjeciix'-e,  ihe  coniractcir  shall  enter  into 
written  agreernenis  with  each  of  the  other  applicable  associate  contractors. 

(d)  Each  written  agreement  between  the  contraetdr  and  an  associate  contractor  shiiEI  provide  for 

complete  and  unbiased  exchange  of  technical  iiiforiUiiiiOiiii  Add  data  fclatifig  to  their  detailed 

responsibilities  and  procedures.  The  following  is  a  guide  to  be  used  in  the  development  of  each 
agreement: 

(1)  Identificatioti  of  the  data  and  information  to  be  furnished  among  the  associate  contractors  to 
facilitate  procedure s/scfiedules  for  the  exchange  of  information  and/or  data.  Descriptive  dei-ail  of  the  data 
an  d/or  information  to  be  furnished  or  exchanged,  with  a  specific  d^te  for  delivery  of  each  item  thereof  and 
containing  such  Other  mutual  covenants  and  agreements  that  may  be  desirable  or  required  to  assure 
delivery  or  exchange  of  said  data  and/or  informatioii  in  a  drncly  manner  and  in  a  condition  suitable  for 
use  by  the  recipient.  (Por  example,  this  may  extend  to  all  information  pertaining  and  essential  to  the 
design,  development,  fabrication,  test,  interface,  modification  and  installation  of  equipment  und  proAdsion 
□f  serx'ices  hereunder  to  ilie  extent  that  each  party  may  require  such  information  to  ensurr  the 
compatibility  of  their  respective  equipment,  data  and  services.) 

(2)  To  be  provided  by  one  contractor  to  another  (including  such  services  as  clerical  support  to 
visiting  associate  contractor  personnel,  unscheduled  maintenance  and  technical  support  for  equipment, 
etc.)  to  facilitate  the  performance  of  the  respective  contracts  and  the  period(s)  of  time  the  services  are  to 
be  provided  to  assure  necessary  interface  actions  and  support  activities. 

(3)  The  materials  la  be  provided  to  each  other  by  ihc  respective  contractors  in  performance. 

(4)  The  facilities  and  iheir  location  to  be  provided  by  each  contractor  to  accommodalc  personnel 
assigned  to  provide  the  associate  contractor's  integration  and  support  services,  assurance  of  adequate 
working  areas,  power  requirements,  office  space  and  communication  equipment  which  are  essential  for 
timely  completion  of  the  intcgralioti/support  services. 

(5>  Delincatian  of  respective  tnierface  responsibilities. 
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SCHEDULE 

(6)  Provision  for  fnmisliing  copies  of  communicatioris  relative  to  perfominjice  of  associate 
conuagtor  respocisibLIiiics. 

(e)  In  the  event  this  exchange  of  information/data  results  in  access  to  limited  rights  data  the 
contractor  hereby  apees  not  to  utilize  such  limited  rights  data  acquired  under  the  exchange  or  to 
manufaciurc  itself  those  items  identified  above,  or  components  thereof. 

(f)  In  Che  event  limited  rights  data  is  obtained  from  the  contractors  desipiated  herein,  the  coniracior 
agrees  to  obtain  in  vniting  from  each  of  his  employees  whose  responsibility  in  connection  with  work 
uiider  this  contract  involves  access  to  this  data*  an  agreement  which  in  substance  provides  a  statement  that 
said  employeefs)  will  not,  during  his  crr^loyTOent  by  the  contractor  or  thereafter*  disclose  to  employees  of 
the  company  submitting  unlimited  rights  mformation*  employees  other  than  the  contractor's  employees 
for  use  for  his  own  benefit  or  the  future  benefit  of  any  other  indi^uduaJ*  corporation  or  any  organization* 
any  limited  rights  iuformation/daia  to  which  he  had  access  in  connection  with  this  contracL  Nothing 
contained  in  this  provision  applies  to  data  furnished  voluntarily  by  individuals*  corporations  or 
organizations  without  limitations  as  to  use  or  to  dam  that  falls  within  public  domain. 

(g)  Each  Associate  Conifaccor  AgrcerncTit  shall  be  submitted  to  the  Government  for  review  prior  lo 
execution.  Following  Government  concurrence  and  execution  by  both  associate  contractors,  each 
Associate  Contractor  Agreement  may  be  made  an  attachment  to  this  contract*  The  Associate  Conugictor 
Agreements  are  for  information  purposes  only  and  shall  not  be  subject  to  or  governed  by  this  contract.  In 
the  event  of  a  conflict  bctiA'sen  the  terras  of  this  contiact  and  lerins  of  the  aforesaid  agreement,  the  teriM 
of  this  contract  shall  control. 

(h)  Where  the  contractor  and  an  associate  contractor  fail  to  agree  upon  action  to  be  taken  in 
connection  with  their  respective  responsibilities,  each  contractor  shall  promptly  bring  the  matters  to  the 
attention  of  the  cognizant  PCO  and  furnish  the  contractor’s  re-commendations  for  a  solution.  The 
contractor  shall  not  be  relieved  of  its  obligations  to  make  timely  deliverks  or  be  entitled  to  any  other 
adjustment  because  of  failure  of  the  contractor  and  ite  associate  lo  promptly  refer  matters  to  the  PCO  or 
because  of  failure  to  implement  PCO  directions. 


H-i4  RESERVED 
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APPENDIX  E 


JSP  IPX  MANAGEMENT  CLAUSE 


N00019-02^-30 

M00019-00-P1P2:0 

SCHEDULE 

H^2  PROPULSION  SYSTEM  MANAGEMENT 

This  clause  is  included  in  ihc  Joint  Strike  Fighter  <JSF>  Air  System  CpniTflctoris  (ASC's)  ai 
Prati  and  (P&Ws)  Systems  Development  and  Demonstration  (SDD)  contracts,  and  General 

Electric  Aircraft  Engine^ s  (GEAE's)  FI 36  Pre-SDD  contract.  P&iW  and  GEAE  are  Propulsion  System 
Contractors  (PSCs).  This  clau  se  is  incltHled  to  promote  a  common  understatiding  of  the  roles  and 
responsibilities  of  all  parties  of  the  JSF  Pfopulsion  Inicgralcd  Product  Team  (IPT)  and  the  IPT-Managcd 
JSF  PropLiUion  System  processes  that  shall  be  used  during  ilie  JSF  Air  System  SDD  Program. 

ia} 

The  P&.W  Fi35  and  the  GEAE  FI 36  propulsion  systems  shall  bc^  interchangeable  wllkout  Air 
Vehicle  modification;  functtorially  equivalent;  and  integrated  and  compatible  with  the  JSF  Air  System 
(w^hich  inrciudcs  the  Air  Vehicle  and  its  Autonomous  Logistics  System).  The  F135  and  FI36  propulsion 
systems  shall  be  interchangeable  within  the  JSF  Air  System  throughoui  the  life  of  the  JSF  Air  System. 
The  propulsion  system  is  comprised  of  an  engine  and  common  propulsion  componenis  (hardware  and 
sofrw^arc).  The  engine  is  defined  as  tlie  inlet  case  to  the  turbine  fmme,  and  it  shall  be  compatible  with  th 
common  prapulsion  companents  throughout  the  life  of  the  JSF  Air  System.  Common  propulsion 
components  are  defined  as  those  parts  of  the  propulsion  system  that  operate  as  a  part  of  cither  PSC’s 
propulsion  system. 

(b)  ProDTjIsion  JFT  Manageirtent  Roles  and  Responsibilities- 

(1)  The  ASC  shall  have  Total  System  Performance  and  IniegratiDn  Responsibility  (TSPIR)^  as 
defined  in  Special  Contract  p^ovisioo  H-15,  "Pcrfcirraance  Responsibility.”  The  ASC  shall  lead  the  JSF 
Propulsion  IFT  and  all  efforts  required  in  the  management  of  the  opiimizaiion  and  integration  of  the 
interchangeable  propulsion  systems  sviih  the  Air  System.  The  .ASC  shall  also  lead  the  efforts  icquiied  in 
the  management  of  the  optimization  of  the  common  propulsion  components.  The  ASC  shall  ecisine 
execution  of  the  three-party  Associate  Contractor  Agreement  (ACA)  described  in  paragraph  (c)  below  ; 
the  Propulsion  System  Management  Plan  in  {d)  below;  the  w^eight  manage  me  nt  philosophy  in  (c)  below; 
and  the  In-Flight  Thrust  (IFT)  methodologies  m  (f)  below.  The  ASC  shall  also  be  responsible  for 
presiding  a  coordinated  copy  of  the  ACA  to  the  Government  for  review  and  comment  prior  to  ASC 
Contract  awand. 

(2)  P&W  has  Propulsion  System  Performance  and  Ituegration  Responsibility  (PSPIR).  as  define 
in  Special  Contract  Provision  H-15.  '"Perfonnance  Responsibility’"  for  the  F135  Propulsion  System. 
P&W  shaEI  work  with  the  ASC  to  optimize  and  inicgratc  the  F155  Propulsion  System  into  the  Air  Systenr 
P&W  shall  work  with  GEAE  in  defining,  optimizing  and  integrating  common  components  with  the  FI35 
and  ihc  F136  to  ensure  inierchangeable  propulsion  systems.  P&W  shall  develop,  qualify,  and  deliver  the 
common  propulsion  components.  P&W  shall  work  with  the  ASC  and  GEAE  to  prepare  and  execute  the 
iliree-pany  ACA  described  in  paragraph  (c)  below.  P&W  shall  be  a  member  of  the  JSF  Propulsion  IPT. 

C3)  GEAE.  under  its  prime  Pre-SDD  contract  and  SDD**^  contract  has  PSPIR,  as  defined  in 
Special  Contract  Provision  H-27,  "Terformance  Responsibility"'  for  the  FI  36  Propulsion  System,  GEAE 
shall  work  wnth  the  ASC  to  optimize  and  integrate  the  FI  36  Propulsion  System  into  the  Air  System. 
GEAE  shall  work  with  P&W  in  defining,  optimizing  and  integrating  common  components  with  the  F 135 
and  the  F136  to  ensure  interchangeable  propulsion  sysiems.  GEAE  shall  work  with  the  ASC  and  P&W  tc 
prepare  and  execute  the  threc-pnity  ACA  described  in  paragraph  (c)  below.  GEAE  sh.iir  be  a  member  of 
the  JSF  Propulsion  IFT. 


7-2 

“Approved  for  release  to  UK.  DK,  FT.  NL.  NO  MOD.  CA  DND.  TU  MND  and  A.S  DflD 


67 


SCHEDL1.E 


N00019-02-C-30 

N(KK)19-^R)-PJPZD 


(+)  The  Government  will  procure  and  deliver  to  the  ASC  the  propulsion  systems  ideDUfled  in  d 
JSF  Air  System  SDD  Contract  Government  Furnished  Property  Clause.  The  Govemmenc  vdW  procure  a 
deliver  to  GEAE  the  common  propulsion  system  components  identified  in  the  GEAE  FJ36  Pre-SDD  an 
SDD*'  contracts  Government  Furnished  Prapcrt>'  Clauses,  The  GovemriKDl  win  ensure  that  any  con  flic 
in  ncquineinents  of  the  JSF  SDD  Air  System  and  JSF  Propulsion  System  contracts  are  resolved 
expeditiously.  The  GovemnienL  will  have  final  decision  authority  for  all  propulsion  system  developraec 
issues.  The  Goverament  mil  pajticipate  on  the  JSF  Propulsion  IPT  to  obtain  the-  necessar>^  insight  into 
the  management  of  the  optimization  and  integration  of  the  propulsicwi  systems. 

(5)  In  order  to  meet  contractual  perfonminte  requirements  of  the  JSF  Propulsion  System 
Contracts  and  the  Air  System  Contract,  the  PSCs  atid  ASC  are  eaoh  autborized  to  use  and/or  incorporate 
into  the  propulsion  system  and/or  air  system,  material  identified  by  category  bclgw  and  as  further  define 
in  Attachment  (B)  Propulsion  System  Marerial  List,  of  ihc  three  party  Associate  Contractor  Agreenent; 
1)  material  to  suppcrrt  ASC  testing  (ground  and  flLght)t  PSC  testing  and  system  integration  t^siing;  2) 
material  to  support  design,  analysis  and  simulation  activities^  3)  material  to  support  hardware  or  other 
deliveries  (engines,  engine  systems,  aircraft,  CDRLs,  etc.);  4)  integration  and  instaJlaiion  data,  models, 
simulatioQs  and  hardware;  5)  autonomic  logistics  material;  6)  material  to  support  environmental,  safely 
and  health  (ESH)  activities;  and  7)  material  to  support  survivability  design,  testing  and  analysis.  Tlie 
PSCs  and  ASC,  in  concert  with  on-site  Defense  Contract  Management  Agency  (DCMA)  Offices,  shall 
establish  material  transfer  processes  that  allow  rnaximum  flexibility  for  use/incorporation  of  the  materia] 
identified  In  the  ACA  Attachment  (B)  Propulsiofl  System  Material  List.  These  processes  must  be  in 
accordance  with  existing  cDinpany  material  processing  policies  and  procedures. 


Material  delivery  arrangements  shall  be  made  pursuant  to  paragraphs  c(3)  and  hereitli  If 
maierial  is  not  received  as  arranged,  the  ASC  and  PSCs  shall  mitigate  impacts  to  the  JSF  pragram,  lo  the 
DMiimum  extent  pr^cicabEe.  The  Contractor  receiving  the  material  shall  submit  limely  notifications  of 
dcficicnciw,  documenting  actions  taken  to  miiignte  any  impacts  to  the  Propulsicm  System  or  Air  System 
program(fi).  Repair  or  replacement  of  defective  or  dericient  material  is  not  the  responsibility  of  the 
contractor  receiving  the  imterial,  resolutian  will  be  determined  through  the  IPT  managed  processes  set 
forth  m  the  Propulsion  System  Management  Plan.  Any  and  all  equitable  adjustments  to  this  contract  sha 
be  processed  pursuant  lo  the  pnxcdurc-s  of  the  ^'Changes”  clause  of  this  contract.  The  right  to  an 
equitable  adjustment  is  the  e.xclusive  remedy  under  ihis  special  pros^ision. 

(c)  As  sociate  Contractor  Agrccrncnt. 

The  propulsion  system  development  and  imegration  responsibilities  of  the  ASC,  P&W  and  GEA 
shall  be  set  forth  in  a  ibrcc-party  Associate  Contractor  Agreement  (ACA),  In  addition  to  complying  with 
all  requirements  in  Special  Contract  Provision  H-13,  ^‘Associate  Contractor  Agreement,"  the  ACA  shall 
embody  the  following  requirements: 

(1)  incorporate  the  ASC's  JSF  Propulsion  System  Management  Plan,  per  paragraph  (dj  below, 
W'hich  dciails  the  Propulsion  System  developmeni  and  integration  responsibilities  as  well  as  management 
processes  of  the  ASC.  P&W,  and  GEAE. 

(2)  Jneorporate  fay  reference  the  JSF  Propulsion  System  Contract  Specifications  and  JSF 
Propulsion  System  Common  Hardware  Interface  Control  Document  for  the  P&W  and  GEAE  propulsion 
systems  as  agreed  to  between  the  parties,  and  set  forth  as  a  Contract  AttachmcTit  in  each  propulsion 
system  contract. 
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(3)  Incarparitc  the  "‘Materiar^  list  covering  ASC/PSC  and  PSC/PSC  requiremetus  discussed  in 
paragraph  (b)(5)  above. 

(4)  Provide  for  direct  liaison,  and  electronic  inierchange  and  dellvei^'  of  schedule  data  to  all 
panics  as  required. 

(5)  Provide  for  the  preparation  and  electronic  deliver^'  of  propulsion  system  data  to  the  ASC  for 
use  in  the  Air  System  Lifecycle  Plan. 

(6)  Provide  for  the  prcpiirAtion  of  specific  engine  operation  insEructians  to  he  submitted  to  the 
ASC  and  the  GovemmenL 

(7)  F^-ovide  for  the  review  of  Air  System  Technical  Orders  and  Right  Manuals  to  evaluate  the 
effects  on  aircraft  and  engine  installation  and  operation. 

(S)  Provide  for  the  evaluation  and  review  by  the  appropriate  parties  of  the  effect  on  engine 
installation  or  operation  Of  any  proposed  change  in  the  air  system  or  either  propulsion  system. 

(9)  Provide  for  the  prcparaiicm  of  field  surveys  for  each  proposed  propulsion  system  specificatio: 
change  that  affects  air  system  engine  installation  or  operation.  Each  survey  submitted  to  the  Government 
shall  include  the  PSCs'  request  for  approval  and  copies  of  the  ASC's  coimnents  to  proposed  changes. 

<ll>)  fYovide  for  clcctromc  communication  betvvecn  the  PSCs  and  die  ASC  to  address  questions 
and  answers  thrcKigh  the  use  of  'Coordination  Memos,"  with  copies  provided  to  the  Air  System  and 
PrcpuJsion  System  CORs  via  the  JSF  Virtual  Enterprise. 

(11)  In  the  event  of  conflict  bciw^ccn  the  ACA  and  the  contraclr  the  contract  shall  take 
precedence. 

(d)  Pranulsion  System  Man ayemgnt  Plan 

The  ASC,  as  lead  far  the  IPT-Managed  JSF  Propulsion  System,  shall  coordinate  agreeinenl  of  am 
document  the  management  roles  and  responsibilities  of  all  four  parties,  identified  in  paragraph  (b)  above, 
necessary  lo  allow  successful  integration  of  the  propaJsion  system  into  the  air  system  including  the 
Iniplenientation  and  update  of  the  Inieiface  Control  Documents  (ICDs)  between  the  ASC  and  each  PSC 
and  beween  the  two  PSCs- 

Tlie  ASC  shall  also  provide  an  outline  Of  rnanagement  processes  for  assessing  and  resolving 
interface  problems  using  optimization  of  the  air  system,  support  sy'stcm  and  total  govemment  ownership 
cost  as  the  primary  trade  critfiria.  Other  ASC  defined  processes  shall  include,  but  not  be  limited  tg;  issue 
resolufion;  weight  management;  configurution  and  interface  control  between  ihc  air  sysicrtu  the 
propulsion  system,  and  the  comman  propulsion  components;  ACA  Material  Lilt  update/changes;  ICD 
updates;  communicatiDn  and  coordination;  and  PSC  contract  specification  changes. 

The  ASC  shall  manage  the  above  processes  through  establishment  of  a  Program  Leadership  Tean 
(PLT),  Propulsion  Control  Boards  G^CBs),  Propulsion  System  Integration  Boards  (PSIBs)  anti  a 
Propulsion  Associate  Contjactar  Working  Group  (ACWG)  as  described  below; 

ni  JSF  Propulsion  Lead&rshin  Team.  A  JSF  PLT  shall  be  established  to  provide  overall 
JSF  propulsion  prograin  guidance  and  resolve  major  programmatic  issues  rrot  resolved  at  ihe  FCB  or 
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ACWG*  Membership  on  the  PLT  will  include  ihc  ASC  Pfopuisipfi  IPT  Leader  (Chatr),  Govermneiit 
Propidsion  IPT  Leader,  P&W  JSF  Program  Dir ector,  and  GEAE  JSF  Program  Director  as  voting 
members. 


fimoDiii&iipfp  ConiTcl  Board,  Separate  FI 35  aivd  F136  PCBs  shall  be  esiablislicd  to 
manage  the  mtegraiion  of  each  propulsion  system  with  the  air  system,  and  lo  ensure  that  the  P&W  SDD 
Program  and  the  GEAE  Pre-SDD  and  SDD*^  Frograms  suppon  the  ASC  SDD  Program.  Each  PCB  shall 
also  monitor  the  progress  of  its  Propulsion  system  contract  and  resolve  issues  not  resolved  by  its  PSffi  or 
its  PSC  IPT,  The  PCB  memberahip  will  include  representatives  from  the  ASC  (Chairman),  the 
Governincnt.  and  P&W  for  the  FI 35  PCB  or  GEAE  for  the  F136  PCB. 

f3^  Propulsion  System  Integrarion  Board.  Separate  FI 35  and  FI  36  PSIBs  shall  be 
established  to  resolve  interface  issues  between  the  Air  System  and  each  Propulsian  System.  The  PSIB 
will  also  ensure  the  e^jcchange  of  data  and  information  among  the  parties  necessary  lo  optimize  propulsion 
system  installation.  The  PSIB  membership  will  include  representatives  from  the  ASC  (Chainnan),  the 
Government,  and  P&W  for  the  F135  PSIB  or  GEAE  for  ihc  F136  PSIB, 

(4)  Propulsion  Associate  Contractor  Working  Group.  A  JSF  Propulsian  ACWG  shall  be 
established  to  facilitate  the  interchangeability  of  the  FI 35  and  F136  engines  with  the  common  propukion 
components.  The  focus  of  the  ACWG  will  be  to  resolve  issues  involving  the  integration  of  the  common 
propulsion  components  with  the  FI 35  and  Fl  36  Pvopulsioo  Systems  in  order  to  achieve  engine 
interchangeability.  The  ACWG  will  alsci  ensure  the  exchange  of  data  and  utformation  amDng  the  parties 
necessary  to  achieve  engine  inierchangeabitity.  The  JSF  PropulsiOii  ACWG  membership  will  include 
representatives  from  the  ASC  (Chairmfin),  the  Govemnifint,  P&W  and  GEAE. 

(e>  Weight. 

Solely  for  weight-related  issues^  all  parties  understand  and  agree  that:  1)  P&W  will  have  met  its 
obligation  under  its  JSF  Propulsson  System  SDD  contmci  and  the  Govemroent  will  have  inei  its 
obligation  under  the  JSF  ASC  SDD  contract  if  flight  test  propulsion  systems  are  delivered^to  the  ASC 
with  a  weight  kis  than  or  equal  to  the  Not  To  E.^ceed  Weights  {CTOL^BI®  lbs»  CV  lbs,  STQVL 
liiill^lbs);  2)  the  Oovernmeui  will  not  seek  an  equitable  adjusmuent  from  P&W  if  the  flight  test 
propulsion  systems  are  delivered  to  the  ASC  with  a  weight  less  than  or  equal  to  the  Not  To  Exceed 
Weights:  3)  the  ASC  shall  not  be  entitled,  to  an  equitable  adjustment  to  the  cost,  schedule,  JSF  Air  System 
Contract  Specification,  award  fee  criteria  or  other  requirements  of  the  Air  Sysiem  contract  if  the  flight  test 
propulsion  systems  are  deli  vered  to  the  ASC  with  a  weight  less  than  or  equal  lO  the  Not  To  Exceed 
Weights;  and  4)  the  ASC  may  be  entitled,  to  an  equitable  adjustment  if  the  flight  test  propulsion  systems 
arc  delivered  to  the  ASC  with  a  weight  greater  than  the  Not  To  Exceed  Weight. 

(f)  In-Flight  flFTl  McChodoloaies 

The  ASC,  in  conjunction  with  each  PSC,  shall  develop  two  independent  methodologies  for  determining 
In-Flight  Thrust  for  use  during  flight  te^i  to  evaluate  perfomiance  guarantees  for  all  variants  and  flight 
regimes. 

*  RcfcreiKC  to  tin  FiSfi  SDDcantraict  in  no  way  implies  orctlienvisc  praridcs  iissunnc*  diai  th£  Gowmineiii  will  award  ui  F136 
SDD  cojiiract  <o  GEAE  and  jbaU  not  be  deemed  UI  obllgsilon  of  the  Covcmficfit. 
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APPENDIX  F:  JSF  ENGINE  INTERCHANGEABILITY 

AGREEMENT 


JPO/P&W/GEAE 
JOINT  STRIKE  FIGHTER 
ENGINE  INTERCHANGEABILITY  TEAM 
OPERATING  AGREEMENT 
6  June  2001 


Unicec  Technologies  Corpc-ration  acting  ihfougti  lis  Pratt  &  w mu ra/  (Paw)  division  anti  tjeiiesiiJ  Electric  Compar/ 
acting  thrcKjgfi  its  GE  Aircraft  Engires  (GEAE)  component  agree  to  sopporl  the  United  States  Department  of 
Defense  <DaD)  abjectiv&s  a-nd  plans  for  Jotni  Sir’k®  Fighliar  <JSF)  Engina  Iniorchangoatjility  djrng  tlio  ErginaGTjng 
and  Manttfacturing  Development  (EMD)*  phase  cf  the  JSF _Prcgram.  T^his  document  summ arises  the  manner  Oy 
which  the  Joint  Sf-rke  F  ghter  Program  OT^ce  (JPO)  on  beha  f  of  Ihe  DoD.  PiVV.  and  GEAE  will  wnrk  tooeiher  as  a 
learn  So  accompliah  those  objectives  and  p^ons. 


The  objectives  of  the  JPG  for  ancire  iotfKfJiaooeflhiliiy  for  FMD  mdurle  ihft  fbhowrnfj. 

-  The  P&W  and  GEAE  enstrea^inijst  he  ph>5ically  and  futicLionall/ imerchangeahJe  across  all  JSF  efcrcft 
variants.  _  '  ' 

•  Total  cos!  of  oiAnership  for  the  JSF  prcpulslen  syslems  incliKJing  develcpmenL  acquusition,  and  operating 
and  supper,  costs  must  te  kept  to  a  mminiuin. 

•  Development  risk  of  thsy^^jpropuision  systems  must  bo  kept  to  a  mUnlmurn  ' 

•  The  ability  to  compdt^isj  must  not  be  impetted. 

Tha  JPO  plans  fnr  angina  igiam^^^^aa^lty  in  EMD  ifioiuilR  the  following.  ..  \ 

•  ProoulsioS  sysiefr{^e®oi}^!efit  will  proce^  pursuant  to  the  Propulsion  System  Mana^enient  Special 

Pro  vision  to  te  srf  TCf&i  in  me  J5F1 19  EMp  coniract  and  llio  JSF  FI  20  pre-EMD  anc  FMD  contracts 
AiJcillonaly,  the  rnanagenient  structure  and  processes  outlined  in  the  executed  Assc^clate  Ccnlrsctor 
Agreerrent  (ACA)^|^u?^n  System  Manl|gS^ent  Plan  iPSMP).  P&W-GEAE  Propneia'y  loforcYation 
AgraGrrant,  and  folowed.  f 

•  The  use  of  hardware  and  scftwarc  wiB  be  ma-*?tmized  lij*  r 

•  The  prcpulsi^n  5y5^em.g^ebprrent  schedules  wil  be  in  support  of  the  ove^al  JSF  •weapon  system 

5CLhecule>  '  *..^1--'  3  -»T 

•  The  JPO  wil  participate  In  the  propulsion  teams  Lfroughpul  the-  SMD  phaaos  of  the  program  lo  assure  that 

Sho  require ments  of  the  JSFUQ  and  JSF  Fl20  engines  are  acuhably  repreeenled  irr^j^Q  design  and 
development  of common  hardware.  / 

■vT" 

P&W  ard  GEAE  undersUirjd  that  ir  order  to  meet  the  ob:ectives  ol  engine  intercharvg^^iiiiy  a  joint  end  coordinated 

approach  to  common  hardv/aroudevatopmersl  is  n&c&sso'y  Key  eiemar.ls  fc»r  succes^nclude  Ihe  feflowing. 


Clear  definition  o?  joint  reqqiremenis  fer  die  common  hardware 
Demnnsiratetl  performance  of  Ih^  ccirur.on  hardware  with  the  JSF  11^  angtne  by  P&W 

■  '  ‘  - -  •  ibyGEAE 

I  sci'edute 


Dernon^tratsd  pcrfarmorCft  OI  ihft.dtrnjj'.qn^hflTcfdvarc  with  th^'USF  F120  engine  I 
P'oeoss  to  iterate  the  common  hardw^fG>des'igffinbpd  rii^ariHrit^raTed  screduti 


hi  uriiferr  to  actiieve  liiesu  ttluiiierits.  hi  fuB  lUlk  Jhialiun  wiEti  Ute  JPO,  P&W  and  GEAE  are  ^teblistiiny  ct 
col letoro live  team  approach. 

•  In  occordancc  wHh  the  Propulsiian  Systann  Management  Spedcu  Prpv  skan.  PAW  led  InTcgrotco  Product 
Teams  ^IPT)  are  being  established  and  wil  be  respensib^e  for  the  desiysi.  development,  and  validaticn  of 
the  common  hardware  and  software.  GEAE  will  parUcipats  on  Lnesa  IPTs  and  on  P&W-ted  confiauratidn 
control  boards,  as  required^  to  onsjro  common  ha'dwafo  &nd  softwtire  meets  both  JSF1 19  end  JSF  F120 
requiremeiTte  as  defined  by  the  Engine  Inlerchangsabillty  Interface  Control  Document  JlCDj. 

9  PAW  and  GEAE  wPI  centinoe  to  work  wit3i  the  JPO  and  Air  System  Contractors  cn  design  trades  necessary 
ic  fully  denna  me  irvtercnargttabia  propiJcon  systems  and  sne  common  hardware,  li  is  understood  Ihat 
COihprciTiES^  rnighi  be  required  lO  the  de&iyd  ur  U>v  ouuiniuii  hbirdwuie  uu  well  ub  tj  Jte  JEFI 19  and  JSF 
F120  engines. 


’  ReffVftnnA  [fv  FMIl  rr  a  JfilFI  19  FMD  C3>ntr»rl.  JSF  F12C  pr«.EMO  COfUract  or  JSF  FI  20  EWD  cnntfnrt  in  rw  vwiy  impliirs  ar 
othrcjrAisCT  providos  a&suronca  ihat  the  GcrifemmoU  will  Aw^rd  a  oontroct  and  -I  sh>al3  not  be  deenaed  on  Qbllgstksn  of  She 
Govsmmeal 
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•  P&.W  and  GEAE  will  v/ork  togetJtcr  lo  devebp  common  rtafdwara  requirsmenls  and  ihe  Engine 
Int-erchangeabilily  ICD.  P&W  and  GEAE  wll  wcrk  with  the  ASC  as  descifced  in  the  AC  A  and  PSMP  lo 
oc&uno  1*10  ovcraK  propulsion  ^ysfom  moots  oir system  needs. 

■  P&W  iviH  vandalfi  Uroiigh  analysis  and/qr  lesl  that  the  ccmmon  hardware  meets  the  ^Cfficalion  and  ICD 

requirements.  ^  '■ 

•  P&W  wifi  validate  Uwoutjh  analysis  aniL'ut  lost  that  the  total  JSF 119  proputeisn  system.  incJuding  cGHYTon 

hardware,  meels  speciFK^otbri  requ  f- 

^  GEAE  will  validaiG  tnrqugh  ana  ysfs  ^rfe/or  lest^hac  the  total  JSF  F12D  propulsion  system,  [nduding  the 
common  hardware,  meets  speclflcailpq^eqLJlfefpents.  ^  ' 

•  Should  either  propulsion  system  indi^^  <j^mon  hardware  no:  meet  spedficalion.  design  trades  wit  be 

made  to  determ  he  ihe  most  affordah^e^annar  to  meet  the  specification.  Any  resulting  changes  lo  the 
common  hardware  will  be  demon stiatEd  by  P&W  wilb  the  JSF1 19  and  will  be  demonsirated  by  GEAE 
using  the  JSF  FI 20  engines.  ' 

'  t. -  - _ 

The  JPO/P&W/GEAE  Engine  Intorchangeahillty^  Teani^l  employ  the  use  of  joint  mansgernsnt  and  technical 
processes  lo  affordably  achieve  the  dbi&ctives  of  BngirS'*htefCh3ngeaDility.  Examples  of  these  processes  indude 
ti^e  foltawing.  t 

•  Program  management  pro<»s?ies  -  eamerl  value  manaaemers?.  risk  rnanaa^nFflit/proGranTiraria^ 

review^a.  IPT  stojciura  and  operating  gindetines.  communicshons,  and  integrajed  program  plans  and 
schedules  }■  . 

■  Common  hardware  requirements  aid  specfication  development  processes  -  svslBm  'oqulnemerils  i 

deTinitton,  system  pcrfcrmance  aHocalbn,  common  hard'ware  rnlerface  contro.  documents  and  \  } 

spscificatiofi  -  ‘  ~  f  ^ 

■  Systems  engineering  processes  -  performance  rinalys  a,  system  model  interfaces,  coafiotJs'Slton  / 

management,  risk  and  weigh L  managerimnL,  cunhul  ttnti  ^oftwar^'nianayemn^it,  data  axctiange!  trade  study 
and  exit  criteria,  jolrit  design  reviews  \  ”  y  / 

■  Other  processes  -  supportability  and  maintansbiily,  validation  and  qualiTicatiarr.  test  facility  utilizatior, 
tooling  and  manufacturing  - 

In  sedition  to  Ihe  planned  ASC-led  joint  leadership  :eams  and  to  help  assure  continuing  rocus  on  JPO  objeciivee, 
exeojlive  represeniaiives  of  the  JPO.'P&W/GEAE  Engine  Interchangeability  Team  wiit  meet  vvim  me  JSF  service 
AcquialUon  ExhcuUvb  semi-arnually,  or  as  lequlrcdt  ifiroughDut  EMD  to  review  status  of  the  program. 

Alt  (Tembers  of  PaWs  JSF'  19  and  GEAE  s  JSF  FI 20  Propulsion  System  Teams  are  committed  to  wording  with 
the  JPO  IG  achieve  the  objecl.ves  of  the  Joint  Strike  Fighter  Program.  We  are  looking  forward  to  a  successful 
coiatrtMtiva  effort  during  EMD. 


President  M  lilary 
Pratt  a  Whitney 


Russetl  F.  Speiics 

Vice  President  and  GeremI  Manager 
Miltary  engine  Operations 
GE  Aircraft  Enginas 


Darleen  A  Druyun 
Prncipai  Deputy 

Assistant  Secretary  of  the  Air  Force 
(Acc^bsition  and  MandgemeiiL) 


Paul  A.  Schneider 
Assistant  SecreLary  of  the  Navy 
(Research,  Development  and  Acquis<t!on) 
(Acu‘ti9) 


This  docurrent  does  not  otefigaie  the  Gclv^mm&^l -to  relmbufse  PiW  snid  GEAE  for  my  cottB  ifcurrec  Lha:  are  itdI  rdrr  bursa ble 
under  a  coritraa  and  doci  not  Establish  any  ss^tstsntTve  or  procedural  rights  of  the  parUea.  Cblgationa  wilt  only  be  aisumcdi  by 
the  Govern Tient  through  the  executici  of  conirsets  The  legally  biixuihg  responsibiiii  es  cf  the  parties  shall  be  sei  fonh  in  their 
respective  contracts 
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